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The British Association in South Africa.—In August and Septem- 
ber, 1905, when the British Association for the Advancement of 
Science held its meeting in the Colonies of South Africa, I had 
opportunity as one of the guests of the Association to see something 
of the chief physiographic features of the region we traversed; and 
as our excursions were always guided by local experts, for whose 
competence we gained the highest respect, it was possible for us, 
even in the brief period of thirty-three days between arriving at 
Cape Town and sailing from Beira (Portuguese East Africa), to 
gain a good general understanding of several leading problems. 
We were much aided in this by the excellent books lately published 
on the geology of the Southern Colonies—one by A. W. Rogers, 
Director of the Geological Survey of Cape Colony, on the district 
under his charge; the other by Messrs. Hatch and Corstorphine on 
the ‘* Geology of South Africa;” as well as by the excellent hand- 
book, ‘‘Science in South Africa,” prepared by various writers 
especially for the Association meeting. It is my desire to present 
here a brief statement concerning one of the most significant and 
well defined of the physiographic areas that we traversed—namely, 
the east-and-west mountain system, which occupies the southernmost 
border of Africa. Itis true that we passed through only the western 
end of these mountains; but their structure seems to be so regular 
that a fair appreciation of the whole may be acquired from the 
study of this characteristic sample. No name appears to be current 
for this mountain system; it will be here referred to under the 
name of the Cape Colony ranges. 
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(See map, Fig. 13.) 


The Mountains of Southernmost Africa. 


The Cape Colony Ranges.—The ranges of this mountain system 
occupy the southern border of South Africa for a width of sixty or 
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separated by longitudinal valleys. Near the southwestern corner 
of the continent the east-and-west ridges are replaced by narrower 
and less continuous north-and-south ridges, with broad and fre- 
quently confluent lowlands between them. Table mountain range 
is one of the north-and-south group, with Cape Town at its north- 
ern end and Cape of Good Hope at its southern end; it seems as if 
this range might have been an island but for a broad belt of sandy 
flats on its eastern side, with Table bay on the north and False bay 
on the south, by which it is attached to the mainland. It is a mat- 
ter of interest to note that Ras Hafun, a small peninsula of Somali- 
land, which we saw on the voyage home, and which instead of Cape 
Guardafui (as usually stated) makes the easternmost point of Africa, 
is another example of the Gibraltar-like tied-on islands. 

It is significant that the southern coast of Africa is not parallel 
to the ridges of its mountain system. From Cape Hanglip, which 
encloses False bay on the east, to Cape Agulhas, the coast trends 
southeast, breaking irregularly across several short ridges. Cape 
Agulhas, making the southernmost point of the continent, seems to 
be but a short fragment of one of the east-and-west ridges. Then, 
turning eastward, Cape Agulhas is seen to be the first one of six 
east-and-west ridges which are cut off by the oblique east-north- 
east trend of the southern coast, with the result of making a series 
of northward offsets in the shore-line as each ridge is passed. We 
were told that these offsets were just so many disappointments to 
the early navigators, who thought that the eastern coast of Africa 
would be reached as each offset was rounded, and who had repeat- 
edly to turn eastward again after making a little northing, before 
the homeward half of their circumnavigation was well begun. 

The manner in which the successive ridges end in the sea at the 
coastwise offsets leaves no doubt that the present Cape Colony 
ranges are only a large remnant of the whole mountain system that 
was once formed there. The rest of the system has been con- 
sumed by the sea, or drowned beneath it by depression. 

Comparison of the Cape Colony Ranges and the Alleghenies.—The 
Cape Colony ranges present a number of features that are of special 
interest to American geologists and geographers, because of the 
singularly faithful recurrence far away in the other hemisphere of 
features familiar to us at home in the Allegheny mountains of Penn- 
sylvania and Virginia. The strata involved in both cases are Paleo- 
zoic, but include in South Africa also some Mesozoic formations, 
and were originally spread out in layers of much uniformity hori- 
zontally, but of marked diversity vertically. In South Africa, the 
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strata include the heavy Table mountain sandstones, 4,000 or 5,000 
feet thick, practically barren of fossils and supposed to be of non- 
marine origin; the Bokkeveld (‘‘Goat-pasture ”) series, about 2,500 
feet thick, containing marine Devonian fossils; and the Witteberg 
quartzitic sandstones, with some shaly sandstones, 2,500 feet thick, 
practically barren of fossils and possibly of non-marine origin. 
These three formations, 10,000 feet in total thickness, are grouped 
together to constitute the Cape system. The floor on which this 
system rests is well seen in the Table mountain range, in the neigh- 
bourhood of Cape Town, where it is found to be an ancient pene- 
plain, truncating the greatly-disturbed Malmesbury slates and 
intrusive granites, supposed to be of Archzan date. The Cape 
system is followed by the Karroo system, apparently 20,000 feet in 
total thickness: the first member is the famous Dwyka glacial 
formation, which lies in part of its area unconformably on well- 
glaciated ledges of older rocks (Fig. 1), and elsewhere conform- 
ably on the Witteberg shales; where best developed, it consists 
of interbedded sheets of consolidated till (for which Penck has 
proposed the name of tillite) and well-stratified shales, to a thick- 
ness of a good 1,000 feet; this being followed by the Ecca, 
Beaufort, and Stormberg formations, containing coal beds and 
fossils of land animals, and thus indicating a prevalence of con- 
tinental conditions in the Karroo as well as in the Cape sys- 
tem. It is true that continental formations are exceptional in 
the Appalachians; but there, as well as in South Africa, the strata 
which were later crushed into mountain folds were deposited on 
what seems to have been a peneplain of still older rocks; and in 
both cases. the great thickness of the accumulated strata was made 
possible by the slow depression of the area of deposition. It is well 
to bear in mind, when deformations of the earth’s crust are under 
consideration, that the deep burial of old peneplains like those here 
concerned involves the down-sinking of a crustal surface from near 
sea-level to a considerable depth. 

In the Appalachians, as well as in South Africa, forces of com- 
pression have crowded part of the area occupied by these heavy 
Paleozoic formations into long sub-parallel corrugations, with 
overturns and overthrusts directed towards what is to-day—and 
what has presumably long been—the continental centre; but in 
both regions the formations concerned were left essentially hori- 
zontal over an adjoining inner area, which constitutes the Alle- 
gheny plateau in the United States and the highland of the Veld 
in South Africa, as illustrated with undue regularity of structure 
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in Fig. 2, From this it is to be inferred that the tangential 
thrust by which the compression and overturning were produced 
was in both cases directed from the region that is now the ocean 
towards the region that is now the land—that is, from southeast 
to northwest in the eastern United States, from south to north 
in South Africa. This analogy suggests another, for which the facts 
observed at present give permission without strong support — 
namely, that as the chief source of the sediments was on the ocean 
side of the existing ranges in the Appalachians, where the Paleozoic 
land area is recognizable in the belt of older crystalline rocks, a 
similar relation may have obtained in South Africa; but there the 
inferred older rocks are not visible now along the southern coast, 
and some evidence has been adduced to show that the source of the 
sediments lay inland to the northwest. It still, however, seems 
worth while to bear this analogy in mind; and all the more because 


FIG. 2.—GENERALIZED SECTION ACROSS THE COLONY RANGES, 


the present southern coast of Africa has manifestly been much 
encroached upon by the sea. The existence of an ancient land in 
what is now the Southern Ocean is therefore an open possibility. 

The relation of the folded belt to the unfolded highland has 
been explained by some South African writers as showing the work 
of compression against ‘‘the solid and immobile mass of the 
Karroo rocks” in the Veld. This gives too great credit for resist- 
ance to so much of the Karroo formation as still lies essentially 
horizontal. -Before the folded belt was corrugated it must have 
looked just as solid as the Veld looks to-day. The limitation of 
the Cape Colony corrugations, like the limitation of the Allegheny 
corrugations, is better explained by the exhaustion or the satisfac- 
tion of the compressing forces, rather than by any special resist- 
ance in the area where the same strata as those of the folded belt 
still lie horizontal. 

Two Cycles of Erosion.—Both of these mountain systems have 
been vastly eroded since they were formed, but the ranges that we 
see are in no proper sense merely the unconsumed residuals of the 
original uplifts. There is much reason to think that in both re- 
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gions the relief due to initial deformation was practically destroyed 
in a long cycle of erosion, the up-arched ranges being then reduced 
to the small relief of a peneplain. It may be noted briefly that the 
best evidence for this conclusion, in so far as the Cape Colony 
ranges are to-day known, is found, not in their own area, but in the 
area of the Veld to the north. There the highland plains (Fig. 3) 
are demonstrably not plains of original construction, but plains 
of penultimate or even ultimate degradation; for they are fre- 
quently surmounted by residual hills and mesas of more resistant 
rocks, whose former greater extension over the plains of to-day 


FIG, 3.—THE VELD, 


is undoubted. The resistant rocks are chiefly dolerites, which 
occur in the form of dikes and sheets overa large part of the 
highland area; where heaviest the dolerite sheets form the Storm- 
berg and Drakensberg mountains, which now constitute part of the 
divide between the long and leisurely westward descent of the 
Orange river headwaters and the more rapid southeastward descent 
of shorter streams to the Indian Ocean. 

The openness of the greatest part of the Veld has had a marked 
influence on the settlement of the country. In the earliest days it 
made exploration by the vanguard, ‘‘the frontiersmen,” of the 
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Boers very easy, after once the ascent of the highland was accom- 
plished; shortly afterward, at the time of the Great Trek in 1836, 
it permitted the entrance of families and, indeed, of communities, 
bringing all their household goods in wagons—for much of the 
Veld is so flat and so free from vegetation that ox-teams can draw 
heavy loads over it in any direction for miles together. In later 
years the same openness has greatly facilitated the construction of 
railway lines, which have now attained an important development, 
though the traveller must often marvel, as he does on the Great 


FIG. 4.—HLOBANI, 


Plains of the United States, which the Veld in so many ways re- 
sembles, how it is possible to make a railway line pay where dis- 
tances are so great and where people are relatively so few. 

The ridges and mesas of the Veld, mostly of dolerite, are likewise 
of geographical significance. They are deserts, as far as human 
habitation is concerned, for their surface is stony and barren; but 
they afford excellent points of view from which routes of travel can 
be laid out for many miles in advance,and they have been repeatedly 
held as points of vantage in warfare by Zulus, Boers, and British. 
Some of the hills have thus become famous; witness Hlobani and 
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Majuba, shown in Figures 4 and 5. Where the dolerite sheets lic 
but little above the general level of the plain their barren, rocky 
surface, strewn with loose boulders of disintegration, is very unlike 
the smooth surface that has been worn down on the shales which 
underlie most of the Veld. The chief obstacle in the way of travel 
on the highland is presented, not so much by the ridges as by the 
tivers, which at time of high water are impassable except where 
the few bridges have been built, and which at time of low water 
are to be crossed by fording at some point where the high banks 
of the channels are sloping enough to haul a wagon. 


FIG. 5.—MAJUBA HILL, 


It is noteworthy that the southern boundary of the area of 
dolerite intrusion lies a little north and closely parallel to the 
border of the corrugated belt, and that the date of the intrusions 
is about the same as that of the corrugations. It is, there- 
fore, permissible to suppose that both the corrugation and the 
intrusion—or the ascent of igneous rock from its deep source 
—were the results of the same force, and that here as in various 
other regions the first cause of the ascent of igneous rock may 
be due to simple squeezing, however large a share of final eruption 
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may be due to the explosive action of included gases when the 
ascending rock approaches the surface. In this connection it may 
be mentioned that in the Kimberley diamond district one of the necks 
occupied by the greatly-weathered peridotite or ‘‘ kimberlite’ has 
been completely excavated to a depth of over 1,500 feet (Fig. 6), 


FIG, 6,—THE KIMBERLEY MINE, 


with the result of showing that the necks unquestionably occupy 
tube-like pipes, however difficult it may be to explain their origin. 

Farther north, about Bulawayo in Rhodesia, the peneplain is 
worn down on disordered schists, locally surmounted by curious 
knobs of weathered granite, called Matopos (Fig. 7); they have 
practically the appearance of great boulder heaps. Some of the 
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non-geological members of the excursion party suggested that the 
boulders might be of glacial origin; but they are without question 
simply decaying masses of granite. The rounded form of the 
boulders is due merely to the action of the weather, flaking off the 
corners and edges of joint blocks. 

It is in the highest degree probable that the same period of time 
which sufficed for the great erosion of the Veld sufficed also for 
the wholesale destruction of the originally up-folded ranges next 
south. Besides this there are certain uplands, described by Schwarz 
and others, among the southern ranges where the surface is dis- 


FIG. 7.—MATOPOS, 


tinctly bevelled across the strata; and these go far to confirm the 
inference based on the history of the Veld. 

As a result of this long cycle of erosion the heavy formations of 
the Karroo system have been almost entirely removed from the 
area of the Cape Colony ranges, although they still stretch far and 
wide over the Veld; just as the Carboniferous strata have been 
largely removed from the area of the folded Appalachians, although 
they still stretch broadly over the adjoining area of the Allegheny 
plateau. The evidence of the former greater extension of the 
now eroded members is the same in both cases; they are believed 
to have stretched over most of the folded area, because they are 
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still preserved there wherever deep synclinal folding kept them at 
a low level, and so prevented their removal by erosion. 

Since the advanced erosion or partial peneplanation of the 
folded ranges took place the renewal of deep erosion shows that 
the land has taken a new attitude with respect to the circumjacent 
seas. In the case of the Appalachians it is generally agreed that 
the new attitude of the land was caused by a broad up-arching of 
the mountain belt; in the case of the certain parts of South Africa 
which, along with Cape Colony ranges and the highland of the Veld, 
are to-day suffering a deeper dissection than was once possible, it 
has been suggested that the new attitude of the land with respect 
to the sea was not the result of an uplift of the present land area, 
but of a depression of an adjoining area of former higher border 
lands. The submergence of such border lands would bring the sea 
closer in towards what was formerly an interior highland; and in this 
way the drainage of the formerly-enclosed interior highland might 
have been diverted to the shores of an encroaching sea. This 
would result in the dissection of the highland just as effectually as 
if it had been directly elevated. The question here outlined is more 
fully discussed in a paper offered to the Geological Society of 
America, with the conclusion that South Africa has been diminished 


in area by the submergence of former border lands on the east, 
south, and west, and that it has probably been elevated since the 
*peneplanation of the Veid and the great erosion of the mountain 
belt. 


However all this may be ultimately settled, the effects of the 
later cycle of erosion that was introduced in consequence of the 
new attitude of the South Africa with respect to sea-level and sea 
margin are of as essential importance in describing the present 
form of the Cape Colony ranges as in treating that of the Ap- 
palachians. In the new cycle of erosion, longitudinal valleys and 
lowland belts have been excavated along the bands of weaker strata, 
thus leaving the more resistant strata standing up in residual 
ridges. The ridges of both these mountain systems are, there- 
fore, due to ‘‘circumdenudation.” It gives a wrong idea to say 
that the ranges are ‘‘true mountains, produced by the earth’s. 
crust being thrown into upward folds from the south and west.” 
They are certainly true mountains; but, as we shall see, they are 
much more the result of differential erosion than of differential 
elevation. - 

In some of the accounts of these ranges, surprise has been 
expressed that certain of the anticlines have not been more con- 
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sumed; and it is added that ‘‘a satisfactory explanation of this 
question has not yet been found.” Precisely the same difficulty has 
been felt by some observers in the Alleghenies, where certain folds 
are greatly eroded and others are almost intact. I venture to sug- 
gest that a sufficient explanation for this apparent difficulty is found 
in the conception of two cycles of erosion. All the structures, 
whether of strong or of weak strata, that rose effectively above the 
baselevel of the first cycle, have been enormously worn away; 
while the hard structures that lay below the earlier baselevel have 
not yet been much consumed by erosion in the second cycle with 
respect to the lower baselevel. 

The Adjusted Drainage System.—There is every reason to think 
that the drainage of folded mountain ranges in the early stages of 
their history must be in greatest part consequent on the forms 
produced by the folding: longitudinal consequent streams should 
follow the synclinal troughs, and lateral consequent branches would 
descend to them from the anticlinal arches. Such is, in essence, 
still the pattern of drainage prevalent in the Jura mountains, whose 
erosional history is relatively simple, even though it may involve 
more erosion than has generally heen supposed. The ranges here 
considered have drainage systems of a very different kind. A 
notable result of the great work of erosion in both the Allegheny 
and the Cape Colony mountains is the development of numerous 
subsequent valleys which had no foreshadowing in the topography 
that was consequent on the original folding of the region. Sub- 
sequent valleys are those which have been formed by the headward 
erosion of out-growing branches of lateral consequent streams along 
the various belts of weak internal structure; for weak structural 
belts must be repeatedly laid bare on the sides of the lateral con- 
sequent valleys, as they were worn deeper and deeper into the 
flanks of the original anticlinal arches. Asa result of all this, the 
relief and the drainage of these worn-down and re-dissected ranges 
repeatedly departs from the simple consequent pattern of early 
youth, and exhibits instead a peculiar adjustment of streams to 
weak structures and of divides to hard structures which is one of 
the strongest witnesses to the truth of the doctrine of uniformitari- 
anism; for in no other imaginable manner than by the long and 
patient seeking of erosive processes could such an adjustment be 
brought about. Neither the ridges nor the valleys of to-day hold 
any close relation to the uplifts and (relative) depressions of the 
time of deformation. However definitely the relief and the drain- 
age may have at first depended on the form originally initiated 
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by deformation, they have slowly given way to a system of 
adjusted relief and drainage, in which subsequent divides and sub- 
sequent streams are of the greatest importance. Examples of ridges 
and valleys which illustrate these fundamental principles of moun- 
tain sculpture are well known in the Alleghenies; we saw several 
equally good examples among the Cape Colony ranges, and the 
descriptions and maps of other districts than those which we crossed 
lead us to believe that the whole of this far southern mountain 
system is thus characterized. 

One of the best examples of a subsequent lowland belt that we 


FIG, 8.—MATJESFONTEIN, 


saw was a valley south of Laingsburg which has been eroded along 
the relatively weak strata of the Bokkeveld series, Z (Fig. 2), on 
the side of a huge anticline, while to the south the axial core of 
the anticline (7) rises in the Klein Zwartberg of resistant Table 
mountain sandstone; and to the north rises the Witteberg range, 
D, C, determined by a wrinkled monocline of hard sandstones. 
Another excellent example of a subsequent valley is the lowland of 
the Karroo, or dry country, between the innermost of the Cape 
Colony ridges—the Witteberg range (Fig. 8), just mentioned—and 
the south-facing escarpment of the Veld on the north. This low- 
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land belt, 4, to-day followed by longitudinal streams, was originally 
a great north-falling slope, where the surface of deformation would 
have descended from the northernmost of the great mountain folds 
toward the relatively undisturbed area of the plateau. The counter- 
part of the Karroo lowland is found in Pennsylvania; one part of it 
is known as Bald Eagle valley, running from Tyrone to Williams- 
port; it has been eroded, just as the lowland belt of the Karroo has 
been, along the weak monoclinal strata that lie between the resist- 
ant sandstones on the flank of the innermost anticline and the still 
horizontal strata of the Allegheny plateau. 

Consequent and Resequent Valleys.—Correlated with the develop- 
ment of important subsequent valleys on the flanks of the great 
original anticlines is the frequent abandonment of the original syn- 
clines by the chief rivers. The changes here considered are illus- 
trated in the four stages of Fig. 9. Ifa deep synclinal fold is occu- 
pied by weak strata, from above which no hard strata have been 
eroded,it may still be followed by a good-sized river, as at B (Fig. 9), 
between anticlines of harder strata, even though much of the lateral 
consequent drainage originally tributary to it is nowintercepted by 
longitudinal subsequent streams, /, S, which have been developed 
in weak strata that underlie the anticlinal arch; but if, as not infre- 
quently happens, the strata now found along a synclinal axis are 
relatively resistant, as in Stage 3 of Fig. 9, they may stand up in 
a ridge of greater or less relief, at at C, and all the drainage of the 
original synclinal river may then flow by obsequent streams to 
neighbouring subsequent valleys, VV, P; the obsequents being those 
branches of the subsequents that flow against the direction of the 
dip of the strata, and therefore opposite to the direction of the 
lateral consequents which they replace. Not only so: some of the 
streams that follow longitudinal synclinal courses in a deeply-eroded 
mountain range, as if they were genuine persistent consequents, are 
in reality of a more complicated origin. Consider an example 
in which the weak strata now followed by such streams—as at D 
in Stage 4 of Fig. 9—were not originally the ‘‘ top of the heap,” 
but were buried at time deformation by several thousand feet 
of overlying strata, some of which were of a considerable resist- 
ance. During the erosion of the region, the down-bent axial part 
of these resistant strata would for a time assume the form of a syn- 
clinal ridge, C, and the original synclinal stream would then be 
replaced by two subsequent streams, -V, P, in neighbouring longi- 
tudinal valleys; but this stage of topographic evolution would be 
followed later by the complete removal of the synclinal ridge and 
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the excavation of a new longitudinal synclinal valley on the deeper 
weak strata, as at D in Stage 4; and in this new-eroded valley 
the two subsequent streams, VV, P, would have coalesced to form a 
single axial synclinal stream. A good example of this kind was 
seen in a small syncline in the Witteberg range south of Laingsburg 
(between C and D, Fig. 2), where the valley on the weak (upper) 
Witteberg shales is enclosed by ridges of the stronger (lower) 
Witteberg sandstones on either side. Various alternately hard and 
soft strata of the overlying Dwyka and Ecca series must have once 
occupied this syncline; and during their erosion the axis of the syn- 
cline has, with little doubt, alternately assumed the form of a ridge 
and of a valley, according as its surface was successively occupied 
by strong or weak strata. Indeed, a short ridge of Dwyka tillite 
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FIG. 9.—DIAGRAM OF FOUR STAGES OF EROSION IN FOLDED STRATA, 
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still stands in one part of the valley, east of the point where Buffels 
river comes into it from a deep gorge in the enclosing Witteberg 
range on the north; and on either side of the little Dwyka synclinal 
ridge there is a subsequent monoclinal valley; but where the Dwyka 
tillite has been completely worn away the syncline is occupied by 
a single valley and drained by a single stream. Plentiful examples 
of this kind of stream development are known in Pennsylvania. 

It is evidently inappropriate, in the interests of a precise ter- 
minology, to call a stream, which has after various transformations 
come again to flow along a synclinal axis, by the same name that 
is given to a stream which has never deserted such a location; 
nevertheless the close relation between the two streams should be 
expressed by an appropriate similarity of names. In view of this, 
I suggested a few years ago that streams which, after spontaneous 
development aside from an original consequent course, come again 
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to follow it, should be called reseguent streams. The name will have 
little interest for those to whom all streams are alike; but it will, I 
hope, serve a useful purpose in the work of those who find an 
elaborated terminology useful in so far as it aids to distinguish the 
varieties of natural facts. 

Anticlinal Ridges.—The general principle that long-continued 
erosion will result in the survival of ridges along the belts of harder 
strata, while the valleys are excavated along belts of weaker strata, 
irrespective of the original forms produced by deformation, is well 
illustrated in the Cape Colony ranges; nevertheless the fact that 
all the chief east-and-west ridges are anticlines of Table mountain 
sandstone gives the impression that these ridges at least are di- 
rectly consequent upon the initial folding of the region, however 
much the valleys may now depart from their original synclinal 
location. But there is good reason for thinking that the high 
anticlinal ridges are not immediately inherited from the original 
uplifts, and that they really are resequent ridges, and not con- 
sequent ridges. This will appear from a further reference to 
Fig. 9, where it is seen that in the erosion of a folded series 
of hard and soft strata, an original anticline, & or &, may 
be for a time converted into an anticlinal valley, F or S, of 
weak strata, in the floor of which may later appear the crown 
of another hard-rock anticline, G or Z, and this may still 
later, when the weak strata are worn from its flanks, come to 
stand up in strong relief, H or MZ, directly underneath the lost 
anticlinal ridge of the original folding. Such an anticlinal ridge 
ought not to be called a consequent ridge, for it is not an immedi- 
ate successor of the originally up-folded anticlinal ridge; but it so 
closely repeats the form of the original folding that it may well be 
called a resequent ridge. Similarly, the streams that run down its 
side slopes are not properly called lateral consequents. That name 
is appropriately given to the streams on the original folded surface 
—if such a surface ever existed—and to their immediate suc- 
cessors; but already in the second stage of erosion indicated in 
Fig. 9, the lateral consequents have lost their heads (except for an 
occasional surviving member, as at 7, which notches the anticlina] 
slope and drains the axial subsequent valley, S; but even these sur- 
vivors disappear in the later stages of erosion); in the third stage 
they are almost extinguished, while a new series of similar streams 
—lateral resequents—is beginning to be developed on the crown of 
the then newly-uncovered hard-rock anticlines, G and Z; finally, in 
the fourth stage of erosion, which represents fairly well the present 
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condition of the Cape Colony ranges, the original lateral conse- 
quents have disappeared entirely, and their places are well taken 
by the prolonged lateral resequents, which now join a longitudinal 
resequent on the axis of a resequent synclinal valley. 

Klein Zwartberg, / (Fig. 2),appeared to be an admirable example 
of a resequent anticlinal ridge, as thus explained. We saw it from 
a knob of a monoclinal Witteberg range, D, across the broad sub- 
sequent lowland of Bokkeveld beds, 4, some ten or fifteen miles 
wide; the crest of the great anticline of Table mountain sand- 
stones rose in most of its visible length to a remarkably even sky- 


FIG, 10.—A RIDGE IN THE WITTEBERG, 


line, deeply trenched at one point, where Buffels river has cut a 
superb Poort or notch; the bare, rocky side slopes being gulleyed 
to a moderate depth here and there by lateral resequent streams. 
It is eminently possible that an anticlinal valley, eroded on the 
weak Bokkeveld strata, existed directly above site of the Zwart- 
berg during a late stage in the earlier cycle of erosion, and that 
ridges of Witteberg sandstone then existed over the site of the 
present Bokkeveld valleys. 

As in the anticlinal ridges of Medina sandstone in the Alle- 
ghenies, for example, Jacks mountain south of the Juniata gap at 
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Mapleton, the evenness of the crest-line of the Klein Zwartberg 
need not be taken as an indication of truncation by former base- 
levelling; for in both these almost identical cases the evenness 
of the crest is simply enough explained as the result of stripping 
away the weak overlying strata from the top of an evenly-folded 
arch. It is natural, therefore, that the east-and-west Cape Colony 
ranges should, like the Alleghenies, be devoid of isolated and 
dominating peaks. Regularity of crest-line is the rule; but certain 
monoclinal ridges of intermediate strength, such as that of the 
Witteberg sandstone (Fig. 10), next north of Klein Zwartberg, are 
cut into knobs by obsequent ravines. Abundant examples of simi- 
lar ‘‘comby ridges” are found in the monoclines of the Alle- 
ghenies. 

Poorts or Watergaps.—The longitudinal ridges of Cape Colony, 
like the ridges of the Alleghenies, are frequently cut across by 
Poorts or watergaps, through which the wider longitudinal valleys 
—consequent, subsequent, and resequent—of the interior are 
drained. The Poort of Buffels river in the Klein Zwartberg and 
the gap of the Juniata in Jacks mountain, just mentioned, are ex- 
cellent examples of this class of forms. Here we find remarkably 
fine illustrations of the manner in which a belt of resistant strata 
may maintain steep walls enclosing a narrow valley, during a stage 
of regional development in which the belts of weaker rocks, up- 
stream and downstream from the gaps, are already eroded to the 
form of wide-open, late mature valleys, or even to the subdued 
forms of old age. It was interesting to find that in South Africa, 
as in Pennsylvania, one may still meet with the archaic explanation 
of such transverse gaps as sudden fractures of the ridge in which 
they are incised. A modified form of this old view is found in the 
statement: ‘‘ The rivers... force their drainage through the ridges 
to the sea.” The difficulty with such explanation is, not simply 
that there is no evidence of sudden fractures, but also that the 
explanation implies an erroneous understanding of the relation of 
the maturely open, longitudinal valleys to the narrow, transverse 
gaps. Explanation by fracture tacitly postulates that the only 
thing to explain is the gap; and thus implies that the longitudinal 
valleys and the ridges are, as it were, ready-made features. As a 
matter of fact, the longitudinal valleys are quite as much the work 
of erosion as the transverse gaps; and, indeed, the two unlike kinds 
of valleys are the work of erosion in the same period of time. In 
such cases the incision of the streams beneath a presumable sur- 
face of former peneplanation progressed simultaneously in their 
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longitudinal as well as in their transverse courses all along their 
length, though probably at somewhat different rates in different 
parts. The deepening of the upstream parts of the valleys neces- 
sarily waited upon the deepening of the downstream parts; but the 
widening of the valleys everywhere depended only on the resistance 
of the rocks in which they were carved; the widening therefore 
varied greatly from place to place, being much more rapidly accom- 
plished where the streams flowed along belts of weak rocks than 
where they flowed across belts of resistant rocks. Hence, in such 
cases as these, we must conceive of the inner longitudinal val- 
ley as being deepened about as fast as the transverse gaps were 
deepened; but while the longitudinal valleys widened with relative 
rapidity, the transverse gaps are still held narrow by the resistance 
of the rocks in which they are incised. 

This explanation of the watergaps assumes that the present 
arrangement of longitudinal and transverse drainage had already 
been developed during the adjustment of the streams to the struc- 
ture of the district concerned, during the cycle of erosion which 
ended in the production of the inferred sky-line peneplain already 
referred to. The location of the transverse members of such a 
drainage system is not easily accounted for; and no sufficient ex- 
planation for this element of the problem has yet been offered for 
the Cape Colony ranges. 

The effect of the Cape Colony ranges in walling off one longi- 
tudinal valley or lowland belt from another was very marked. The 
ranges are by no means unsurmountable; but it would be difficult 
to construct and to maintain roads over them, and most laborious 
to use the roads. Hence the great importance of the watergaps 
as roadways, already reduced to easy grade by natural processes. 
Common roads and railways repeatedly run through the gaps in 
gaining access to the interior. The same thing is true in Pennsyl- 
vania and Virginia: if our wagon roads are here and there laid 
over the ridges, they are of long and toilsome ascent and of rough 
descent. Nearly all traffic from a valley or lowland on one side of 
a ridge in the Alleghenies to a corresponding district on the other 
side is by the way of the watergaps, which are, fortunately, rather 
numerous. Railroads in particular seldom attempt the difficult 
task of climbing or of tunnelling through a ridge in order to save 
distance; it is more economical to follow a roundabout course along 
the naturally-graded waterways. 

The finest gap in a ridge of Table mountain sandstone through 
which our route led us was the gorge of Hex river, by which the 
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main railway line from Cape Town to the interior highland makes 
its way through the mountains. This gorge is peculiarly placed 
along the axis of a pitching syncline which is formed where two 
monoclinal ridges of Table mountain sandstone come together— 
one from the east, the other fromthe north. The pitch of the syn- 
cline is to the northeast, but the course of the river is to the south- 
west. It is, therefore, evidently not a consequent river, for in that 
case it should flow northeast with the pitch of the syncline; its - 
course has been taken during the progress of the many changes by 
which the presumably initial consequent drainage has become ad- 
justed to the structure of the region. The gorge is a superb piece 
of rock-cutting; great ragged walls of bare sandstone enclose it, 
expressing their determined resistance by standing up in steep 
crags. Yet the walls are ravined here and there; and the ravines, 
even though drained only by wet-weather streams, join the floor of 
the main gorge essentially at grade, thus exhibiting once again the 
truth of Playfair’s law in so far as non-glaciated valleys are con- 
cerned, and pointing the moral of the hanging lateral valleys of 
strongly-glaciated mountains. A broadly-opened subsequent val- 
ley-lowland lay outside —southwest—of the gorge; this was eroded, 
for the most part, on weak rocks that underlie the Table mountain 
sandstone. Another open valley lay inside—northeast—of the 
gorge, this being eroded on the weak overlying (Bokkeveld) strata. 
On ascending the river and entering the interior valley, we fol- 
lowed the base of the southern wing of the pitching syncline for a 
number of miles eastward; and, on looking back, we could see the 
other wing stretching away to the northward, where after a few 
miles it sank down in what our guide, Mr. Rogers, said was a pitch- 
ing anticline, thus affording still another repetition of Alleghenian 
topography; for if there is one thing that is characteristic of the 
Medina ridges in Pennsylvania it is the submissive way in which, 
after continuing in strong relief for miles and miles, they gradually 
decline when the axis of their determining anticline pitches down 
from a sky-line height and gently sinks underground. The geo- 
logical maps of the Cape Colony ranges indicate that pitching 
anticlines occur at several points, and also suggest the occurrence 
of zigzag ridges in some places; but the only approach to that sort 
of thing that we actually saw on an Appalachian scale was in the 
turning ridge which Hex river cuts through, as has just been 
stated; and the zigzags nowhere seem to reach the extraordinary 
perfection that they attain in the Pennsylvanian Alleghenies. 
There is another and a larger relation in which the drainage of 
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the Cape Colony ranges resembles that of the Alleghenies. In both 
these ranges the rivers rise in the interior plateau and flow across 
the belt of folded structures to the sea. It is difficult to conceive 
of such an arrangement of drainage as consequent on the deforma- 
tions by which the mountain structures were produced; for at that 
time the anticlinal crest-lines of the folded belt, as shown in Fig. 2, 
must have been much higher than the generally undisturbed surface 
of the interior district, now included in the corresponding plateaus. 
It is possible to conceive that the through-going rivers are of ante 
cedent origin; but such a suggestion is at the best only a gratuitous 
hypothesis, with nothing to support it. Indeed, the many changes 
that the rivers of both these folded mountain systems have under- 
gone, during the adjustment of drainage lines to weak structures, 
make it very unlikely that any antecedent rivers still remain un- 
changed since the time preceding the production of the anticlines 
and synclines. The transverse through-going rivers, of which the 
Gouritz and the Gamtoos are the chief examples in the Cape Colony 
ranges, are most plausibly regarded as having been in some way 
developed during the successive cycles of erosion that the region 
has suffered; the chief processes in this development being head- 
ward erosion and capture, especially during the earlier stages of 
whatever cycles of erosion the region has witnessed, for then the 
incision of valleys takes place most rapidly; and especially when- 
ever a tilting of the region has occurred, for at such times the kead- 
ward erosion by streams that are steepened is greatly accelerated. 
It is worth pointing out in this connection that the rivers which 
cross the Alleghenies from the interior plateau to the Atlantic— 
namely, the Hudson, Delaware, Susquehanna, Potomac, and James 
—are all occupants of that central part of the Appalachian system 
in which the belt of older crystalline rocks, the presumable ‘‘ old- 
land” or source of the Appalachian sediments, has been most de- 
pressed encroached upon by the sea— witness the strong 
overlap of the coastal plain strata on the crystalline belt from New 
York to Richmond; while farther northeast in New England and 
southwest in North Carolina, where the belt of older crystalline 
rocks is wider and higher, there are no transverse rivers corre- 
sponding to those of the central district. Indeed, the rivers that 
rise in the highlands of North Carolina—namely, the New-Kanawha 
and the Tennessee—still flow northwestward across the plateau, as 
if thus retaining in a general way the courses given to them by the 
mountain-making uplift of the region. In South Africa, the rivers 
which traverse the Cape Colony ranges have now no ‘‘oldland” 
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whatever to encounter; and if any ‘‘oldland” ever existed south 
of the ranges, as has been suggested ina previous paragraph, it 
has been completely lost by erosion and submergence. 

The North-and-South Ridges of Southwestern Cape Colony.—The 
north-and-south ridges of the Cape Town district, of which the 
Table mountain range is one, differ from the east-and-west Cape 
Colony ridges in several important respects, although both are 
made of the same heavy sandstone formation, The north-and-south 
ridges are of moderate length, as from ten to fifty miles; while 
the east-and-west ridges may extend a hundred or more miles, with 


FIG, I11.—VILLAGE NEAR THE DRAKENSTEIN RANGE, 


no interruption save a few narrow watergaps. The lowlands of 
erosion between the north-and-south ridges are broader and 
smoother than those between the east-and-west ridges; and owing 
to the shortness of the ridges the broad lowlands are confluent 
around their ends, thus offering a much larger proportion of surface 
available for continuous occupation and for easy communication than 
is the case among the east-and-west ridges. But the chief contrast 
between the two groups of ridges is in regard to their structure, for 
several of those now under consideration seem to be of synclinal 
or downfaulted structure; none that we saw present the regular 
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anticlinal structure that prevails so persistently in the east and- 
west ridges. It should be stated, however, that this inference as 
to the prevailing structure of the north-and-south ridges is not so 
well grounded as is the statement concerning the anticlinal 
structure of the others. The inference is indeed based largely on 
general relations of the north-and-south ridges to the surrounding 
lowlands of older rocks, rather than on a clear view of stratigraphic 
succession. The only consistent reason that can be given for the 
deep erosion of the lowlands and the preservation of strips of Table 
mountain sandstone in the isolated ridges is that the eroded low- 
lands represent areas where the once universal cover of the heavy 
sandstones was relatively elevated, so that when it was once cut 
through it was actively sapped by the removal of the weaker un- 
derlying strata; while the isolated ridges mark areas where the 
heavy sandstones were relatively depressed—perhaps below the 
baselevel of an earlier cycle of erosion—and where their erosion 
was therefore delayed for a longer period. 

In consequence of presenting outcrop faces, which break across 
the stratification of the sandstones, the sides of the north-and- 
south ridges (Fig. 11) are much more rugged than are the slopes of 
the east-and-west anticlines, in which the flanks of the ridges may 
accord rather closely with the bedding planes, and may therefore be 
of smoother form. It is for this reason, apparently, that a north- 
and-south range—the southern extension of the Cedarbergen—on 
the eastern side of the valley of upper Berg river is of so striking 
and picturesque form, in strong contrast to the even slopes of the 
Klein Zwartberg. There is, indeed, in some of the north-and- 
south ridges so ragged a dissection that they may be described as 
serrate, for their crest-line shows many irregularities in the way of 
peaks and notches. 

The contrast between the different ranges thus pointed out is 
furthermore of value because it serves, when properly interpreted, 
to correct a widespread misunderstanding. It is often stated that 
anticlinal ridges characterize modern mountain systems, while 
synclinal ridges prevail in ancient and greatly-eroded mountain 
systems; but it is a mistake to suppose that there is really so simple 
a relation as is thus implied between structure, time, and form. 
Another element enters the problem—namely, the attitude of the 
anticlinal and synclinal structures with respect to the controlling 
baselevel; and until this is taken into account no comprehensive 
explanation of the problem can be reached. Here, as in the various 
other features already considered, the similarity of the Cape 
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Colony ranges and the Alleghenies is again very marked, andas the 
latter are the more familiar, they will be first briefly considered in 
this respect, by way of introduction to the South African examples. 

The Alleghenies are frequently instanced in support of the above- 
stated generalization as to the prevalence of synclinal ridges in 
ancient and greatly-eroded mountain systems, but, as a matter of 
fact, the Alleghenies give the generalization no realsupport.* The 
mountains of Pennsylvania are for the most part not synclinal ridges, 
although such ridges do predominate for a local reason in a certain 
part of the State—namely, in the anthracite district of the upper 
Schuylkill river. The commonest type of Allegheny ridge in Penn- 
sylvania is the monocline, or limb of a wide anticline or syncline; 
the next commonest, judging by measured length of occurrence on 
the maps of the State Survey, is the anticlinal ridge, of which Tus- 
carora mountain, in the southern-central part of the State, is a 
superb example; and synclinal ridges are really less common than 
either of the other types. 

As to the theory of the case, the essential elements on which the 
form of eroded mountains depends are not simply structure and 
time, as the generalization above quoted would imply, but structure, 
baselevel, and time. In a long-eroded mountain system of folded 
strata all the residual reliefs will be of hard strata, whether the hard 
strata are synclines or anticlines or monoclines; no elevations of 
weak strata, whatever their structure, can then survive. At such 
a stage of erosion it is truly necessary that a syncline whose hard 
strata stand somewhat above baselevel should form a ridge, as at 
S, Fig. 12; for the hard strata along the synclinal axis will then be 
left in relief by the erosion of the once higher parts in the adjoin- 
ing anticlines, and by the peneplanation of the underlying weaker 
strata in the subsequent lowlands. It is, however, equally natural that 
an anticline whose hard strata stand in a similar attitude above base- 
level may also stand up as a ridge, as at 4, Fig. 12. Time is, there- 
fore, not alone in control; relation of structure to baselevel is quite 
as important. In Peunsylvania it is precisely the above-stated rela- 
tion of structure and baselevel which determines the occurrence of 
the various anticlinal and synclinal ridges. Inasmuch as the axes 
of the folds are not horizontal, but rise and fall gently when followed 
along their trend, synclinal ridges B, C, will be developed where- 
ever synclines of hard sandstone rise somewhat above baselevel, 
while the adjoining anticlines of the same strata are high up in the 


* See A. P. Chittenden, Mountain Structures of Pennsylvania: BULLETIN Am. Geog. Soc ., 1897, 
No. 2, 175-180, 
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air; an anticlinal ridge, 2, will survive in another district where an 
anticline of sandstone stands somewhat above baselevel, while the 
adjoining synclines of the same strata are deep underground; and 
monoclinal ridges of Medina will connect these apparently incom- 
patible forms through the intermediate district. 

The same control of form by structure, baselevel, and time is 
illustrated by the distribution of anticlinal and synclinal ridges in 
South Africa. The ridges of the east and west Cape Colony ranges 
are of anticlinal structure, as in Fig. 2, because it happens that the 
resistant folds of Table mountain sandstone repeatedly rise effect- 
ively above baselevel in that district; the ridges stand forth to-day 
because the weaker overlying Bokkeveld strata have been worn 
away from above and alongside of them. This is simply and entirely 
because these resistant sandstones repeatedly rise in anticlinal 


FIG, 12.—DIAGRAM OF ANTICLINAL, SYNCLINAL AND MONOCLINAL RIDGES, 


structure to a height, with respect to present baselevel, appropriate 
for the formation of strong ridges, just as many anticlines of strong 
sandstone rise effectively above baselevel in central Pennsylvania. 
The north-and-south ridges of the Cape Town district are, on the 
other hand, synclines (or down-faulted masses) of Table mountain 
sandstone, because it is only those relatively depressed parts of the 
originally universal sandstone cover that now stand at a moderate 
enough altitude above baselevel to have escaped destruction; the 
corresponding anticlines are all long since consumed. 

It follows from this that the general attitude of the Table 
mountain sandstone must be higher in the Cape Town or south- 
western district than farthest east; this inference is confirmed by 
the exposure in the lowlands between the north-and-south ridges 
of large areas of the underlying Malmesbury slates, which are 
hardly seen among the east-and-west ranges. There can, conse- 
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quently, be no doubt that the contrast between these mountains of 
the same sandstone, but of contrasted structures, is not dependent 
on the age of the mountains, but simply on the attitude of the 
mountain-making sandstones with respect to the controlling base- 
level. 

Contrasts of Climate between the Alleghenies and the Cape Colony 
Ranges.—It happened that immediately before sailing from New 
York, July 15, 1905, on my way to South Africa, I had spent a 
week in central Pennsylvania with the members of an_inter- 
collegiate Appalachian summer course in geology; and the char- 
acteristic features of that picturesque district were therefore fresh 
in my memory. Little more than a month later I was in the Cape 
Colony ranges, and the repetition there of many structures and 
forms that had been seen at home was very manifest. But striking 
as were the many points of similarity between the two mountain 
systems, there was an element.of difference that was still more im- 
pressive. This was the contrast as to vegetation and habitability, 
dependent on climate. The difference of temperature experienced 
in the two regions was not significant, for this was due to a differ- 
ence of season; the weather during the week in Pennsylvania had 
been a severe example of the sweltering heat of our northern sum- 
mer, while the weather that we had in the Karroo was agreeably 
mild by day and somewhat below freezing at night, appropriate to 
the end of the southern winter. The significant contrast was that 
between the sufficient rainfall of the eastern United States and the 
insufficient rainfall of South Africa. 

The southern coast of South Africa receives a moderate rainfall, 
but it is a rainfall of sub-tropical type, and falls chiefly during the 
winter months; it is, therefore, of less value to vegetation than a 
similar fall would be in summer. The highland of the Veld also has 
a rainfall of medium value, about 30 inches a year, increasing east- 
ward, and there the greatest part of the fall is in summer, But the 
Karroo, or district of the inner ranges and adjoining margin of the 
highland, has a somewhat smaller rainfall than either the coastal 
border or the interior plateau; it is an arid region, unattractive to 
settlement. The Medina sandstone which makes most of the Penn- 
sylvania ridges is apparently as resistant a rock as the Table moun- 
tain sandstone, the chief ridge-maker of South Africa; but the 
Pennsylvania ridges are beautifully forested, and between the trees 
there is an abundant growth of shrubs and smaller plants. The 
Cape Colony ridges are for the most part entirely wanting in trees; 
even bushes are scanty on the barren sandstones, and the surface 
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presents a large amount of bare rock and soil. The valleys among 
the Allegheny ridges are fertile, particularly where the soil is 
derived from limestones; they are all well occupied by an agricul- 
tural and manufacturing community: in those districts where the 
coal-beds have not been removed by erosion a dense population is 
gathered around the numerous productive mines. The valleys that 
we saw between the Cape Colony ranges had a pleasing and hospi- 
table appearance where they are not too far inland to receive suffi- 
cient rainfall; those which we crossed on the way inland from Cape 
Town were occupied by occasional villages of thrifty appearance, 
with fields of repaying fertility around them and ragged mountains 
in the background, as in Fig. 11; but in the interior country the 
lowlands were for the most part empty and desolate. Even on the 
railway line villages were small and far apart; roads led out from 
them across uninhabited tracts for miles and miles. The village 
of Matjesfontein, shown in Fig. 8, gives an over-encouraging idea 
of the possibilities of the Karroo district; for this neat settlement 
is largely the work of a wealthy contractor, who finds his pleasure 
in overcoming the adverse conditions of a dry climate at whatever 
cost. The extensive view that we enjoyed from a knob of the 
Witteberg ridges over a broad longitudinal valley revealed only 
one house. Even along the streams there was no considerable 
amount of irrigation, because the volume of water to be had in the 
dry season is so small and so fluctuating. We saw flocks of sheep 
and goats, and marvelled that they could find subsistence where 
herbage was so scanty. Ostrich-farming seemed more appropriate 
to this dry country; but even ostrich farms were few and far between 
in the upper valley of Buffels river near Laingsburg. We often 
turned from the depressing effects of this desolate landscape to look 
at the plants that had learned to growthere, and heard with interest 
from the botanical members of the party accounts of the peculiar 
devices by which vegetation was enabled to survive in the dry 
country. 

The same absence of tree growth and the same great extent 
of unoccupied country prevail over the highland of the Veld, 
until far towards the north we come upon the open forest of 
ungraceful trees which gives the name of Bushveld to that region. 
South of this area of natural forest the only trees are pines from 
the Mediterranean, which are now abundant around Cape Town, 
and gums and wattles (eucalyptus and acacias) from Australia: but 
this statement does not apply to the east coast, where there is 
more rain and abundant tree growth. 
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The Veld and its people reminded us often of what may be 
seen in Our open western country, all the more when coming upon 
the great mining camps of Johannesburg and Kimberley; but with 
the difference that in South Africa the labouring population is 
largely made up of native blacks, now supplemented on the Rand 
by the fifty thousand Chinese whose importation has caused so 
much feeling in England. Even to us, as passing strangers, it was 
evident enough that the long-lasting problem of the native races 
was the greatest which the Europeans in South Africa have to face— 
far greater than the temporary misunderstandings that caused, and 
that still in a measure follow, the Boer war; greater than the diffi- 
culties due to lack of rainfall, and to the absence of lofty mountains 
and of the perennial streams that they would supply; greater than 
the trouble over rinderpest and other diseases of livestock. In a 
generation or two the Boers and the English will undoubtedly come 
toa sufficient understanding, and live together with no more enmity 
than that of political parties in a self-governing colony; diseases of 
cattle will be largely controlled by scientific treatment; wherever 
water supply is available it will be utilized in irrigation, and where 
water cannot be obtained much of the open country will serve 
as pasture-ground for wandering flocks. But the problem of the 
native races is long lasting; and its just settlement will call for no 
small degree of calmness and wisdom on the part of the Colonial Gov- 
ernment—a calmness that shall withstand even the worries arising 
from headstrong action on the part of the occasional irresponsible 
and vulgar-minded whites, and a wisdom that shall commend itself 
even to the ignorant blacks. 

It was very profitable to see on the Great Excursion those fea- 
tures of South Africa which repeated physiographic features well 
known at home, and even more profitable to gain some apprecia- 
tion of the huge difficulties that the people of another part of the 
world have to contend with, for thus our sympathy with the 
Southern Colonies comes to have a sociological as well as a 
physiographic basis. 


Fig. 1. A glaciated ledge of diabase, near Riverton, on the Vaal 
river, north of Kimberley, Cape Colony. This ledge has been de- 
nuded of its cover of Dwyka tillite in recent times. The glacial 
action by which it was rounded and striated was of Permian date.* 


Fig. 2. Diagrammatic section of the Cape Colony ranges, look- 
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west, are Malmesbury (Archean?) slates and intrusive granites; 
then follow the heavy Table mountain sandstones (dotted), the 
marine Bokkeveld (Devonian) series, the Witteberg sandstones 
(dotted), the Dwyka glacial tillite, and (on the left) the Ecca, 
Beaufort and Stormberg series of the Karroo system (unshaded) 
with dikes and sheets of dolerite. 


Fig. 3. The peneplain of the Veld, near Volksrust, eastern 
Transvaal. Water is locally ponded in the deep channel of a 
stream. 


Fig. 4. Hiobani, a dolerite mesa, surmounting the Veld in the 
Vryheit district, Natal. Ant hills in the foreground. A Zulu 
Kraal (village) barely perceptible in the middle distance, directly 
above the nearer ant-hill, On this mesa, Col. Evelyn Wood, 
assisted by Piet Uys, a Boer, led an attack against the Zulus in 
1879. 

Fig. 5. Majuba hill, a residual eminence rising over the pene- 
plain of the Veld on its eastern border, in the district of Vryheit, 
Natal. It was on this hill that Sir George Colley and many of his 
men were killed in a disastrous fight with the Boers, February 26- 
27, 1881. 

Fig. 6. The open pit of the Kimberley mine, Kimberley. The 
upper sloping walls consist of the relatively weak Kimberley 
(Ecca?) shales, about 200 feet thick; the shales are covered with a 
sheet of diabase; at their base comes the Dwyka tillite, here only 
a few feet thick. The vertical walls show the shape and size of the 
‘*pipe”’ of diamond-bearing ‘‘blue ground’’; the walls consist of 
diabase for about 4oo feet, then of quartzite and quartzitic shales 
for some 700 feet, below which follows a great depth of quartz 
porphyry. The open shaft is 1,500 feet deep; less than half its 
depth is here shown. The mine is continued by shafts downward 
for another 1,000 feet. 


Fig. 7. A group of small Matopos or weathered granite knobs, 
near Bulawayo, Rhodesia. The foreground is an arm of the pene- 
plain which is hereabouts developed on disordered schists. 


Fig. 8. Matjesfontein, an exceptionally neat village in the 
Karroo district,Cape Colony,a short distance west of Laingsburg. In 
the background (south), the Witteberg ridge is of anticlinal struc- 
ture, with steep dips and overthrusts on the near side. The fore- 
ground is occupied by Dwyka tillite. The structural location of 
this view is at A, Fig. 2. 

Fig. 9. Ideal diagram, representing four stages of erosion ona 
series of folded strata. The background shows the effect of fold- 
ing without erosion, with consequent ridges and valleys. The 
second block shows a small amount of erosion in the consequent 
synclinal valleys, while the crests of the anticlinal arches are 
breached and converted into longitudinal subsequent valleys. In 
the third block the anticlinal valleys have been greatly enlarged 
and deepened in weak strata, so that the original synclinal valleys 
are converted into residual synclinal ridges. The fourth block 
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(foreground) exhibits a stage of erosion after the synclinal moun- 
tains have been removed, and replaced by resequent synclinal 
valleys; while the anticlinal subsequent valleys of the second stage 
are here replaced by resequent anticlinal ridges. 

Fig. ro. A serrated monoclinal ridge of Witteberg sandstone, 
near Buffels river gorge, looking southwest. The structural loca- 
tion of this ridge is indicated at D, Fig. 2. 

Fig. r1. Drakenstein ridge, inland from Cape Town, looking 
northeast. 

Fig. 2. Diagram of anticlinal, synclinal and monoclinal ridges, 
formed by extensive erosion of folded strata, the axes of the folds 
pitching gently to the right. 

Fig. 13. Outline map of South Africa. Nearly all the localities 
mentioned in the text are here indicated. 


GEOGRAPHICAL RECORD. 


AFRICA. 


DETERMINING LONGITUDES IN AFRICA BY TELEGRAPH.—Captain R. Ommanney, 
R. E., and Captain G. F. Evans, R. E., returned to England at the end of 
June on completion of the telegraphic longitude work for which they were sent 
to North Nigeria last autumn. Starting at Lagos in the middle of November, 
1905, the expedition worked up the telegraphic line via Jebba and Lokoja, and 
then along the line which goes through Zunguru and Zaria to Kano. Working 
eastwards, Leri and Bauchi were fixed, and on the return journey the tele- 
graph line along the River Benue was used to determine the positions of Ibi, 
Kefh, and Loko. In all, the longitudes of fifteen important towns in Nigeria 
were determined with reference to Lagos, the longitude of which had already 
been fixed by cable from Cape Town. The mission involved a march of about 
2,000 miles, and much arduous work.—Scott. Geog. Mag., No. 8, 1906. 


RUWENZORI AND THE SOURCES OF THE NILE.—In the paper which Mr. Doug- 
lass W. Freshfield read before the Alpine Club on his journey to Ruwenzori 
(Alpine Journal, No. 173) he said that if he were to go again to this Central 
African range, he should make every effort to get to the top soon after dawn, 
before the clouds concealed the view of the Nile sources. He thinks this view 
would be unique, with both Victoria and Albert Nyanza in sight and embrac- 
ing practically the whole region of the Nile sources. It is probable that Ruwen- 
zori may be frequently visited in the coming years. The Nile route to Uganda 
already opened will very soon be greatly improved and quickened, and before 
long travellers will go down the Red Sea and return by the Nile. Ruwenzori 
is a fortnight’s march from Lake Victoria and about a week’s from Lake Al- 
bert. A four months’ winter tour may suffice for the round, including a visit to 
the mountain. 


Tue Natat GoveERNMENT MuseuM.—Natal has just issued its first Report 
(for 1904) of the Museum at Pietermaritzburg. The volume of 185 pp. is 
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illustrated with half-tones of the fine Museum building erected in 1902-03 and 
of some of the exhibition rooms. The Ethnological Department promises to be 
especially important. Many valuable specimens of native workmanship have 
already been procured; and it is time, for the native population is being pro- 
foundly modified by its contact with the .white man, and the use of many of 
the things they have manufactured for generations will soon completely die out. 
The catalogue of the exhibits fills 146 pages. In a country where mining and 
agriculture are foremost, much attention has naturally been given to collections 
illustrating these occupations. Besides this institution the principal museums in 
South Africa are the Chamber of Mines Museum in Johannesburg, the Museum 
and Zoological Gardens and the Geological Survey Museum in Pretoria, the 
Orange River Colony Museum at Bloemfontein, the Cape Museum and the Ma- 
rine Laboratory at Cape Town, and the Museums at Grahamston and Port Eliza- 
beth. 


DISTRIBUTION OF VILLAGES NEAR TANGIER.—In his book “Explorations au 
Maroc,” Mr. Louis Gentil says that soon after leaving Tangier on his way to 
Tetuan he observed that the villages were invariably ranged along the base 
of high sandstone cliffs. As the distribution of the water sources probably 
accounted for the position of the villages, he investigated the matter, and found 
that the Eocene sandstones at their contact with the Cretaceous clays formed a 
remarkable water horizon, whose points of emergence might thus be determined 
by the stratigraphy. A geological map of the region, well made and sufficiently 
detailed, would thus have prime importance from the hydrological point of view. 
Nearer Tetuan he observed another illustration of the same sort, where at the 
contact of the secondary and primary rocks water is found and the houses are 
therefore ranged along this line of meeting. 


CLIMATE AND RAILROAD CARs IN AFricA.—lIn a recent address before the Royal 
Meteorological Society of London, Dr. H. R. Mill, describing a visit to South 
Africa during the British Association meeting last year, called attention to the 
way in which the cars on the Uganda Railway are adapted to meet the pe- 
culiar conditions of the region. In order to defy wood-loving insects, the cars 
are built of metal. They have very deep ventilators, protected by wire gauze 
against mosquitoes. The windows are provided with green-tinted glasses, to 
enable the passengers to see the landscape and at the same time have protection 
against the merciless glare of the sun. R. De C. W. 


GLACIAL PHENOMENA IN GRIQUALAND West.—Messrs. R. B. Young and 
J. P. Johnson describe in the Transactions of the Geological Society of South 
Africa (Vol. 9, pp. 34-39) the glacial phenomena of Dwyka age which they 
had many opportunities of observing during a recent journey through Gri- 
qualand West. The glaciated surfaces occasionally consist largely of beautiful 
roches moutonnées, rising above the general level, but more frequently the 
surfaces are flat or only gently curved. All of them exhibit glacial markings, 
excepting the exposure at Blaauwbanksfontein, where, even at the junction of 
the rocks and the overlying moraine, none of the usual markings is observed. 
Well-marked glacial grooves frequently occur and testify to the erosive action 
of the ice-sheet. Two of these are seen on a roche moutonnée of diabase which 
is shown in the illustrations. The strie are generally very well preserved. Long 
lines of “chatter marks” are very common, the graving tool in these cases hav- 
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ing been a boulder or pebble held in the unsteady grip of the ice. The glacial 
markings go to prove that the general trend of the ice movement was from 
the northeast to the southwest. The covering of moraine varies locally in thick- 
ness, but there is a well-marked thickening from the northeast to the southwest. 
At Riverton and in the sections exposed in the mines at Kimberley the thick- 
ness varies from about 1o feet to nil. The glaciated surfaces examined were 
along the western fringe of the Karroo system, following, more or less, the 
course of the Vaal River and of the Orange River after its confluence with the 
Vaal as far south as Prieska. These surfaces early attracted the attention of 
the Bushmen who once inhabited this region, and they covered some of them 
with carvings or chippings representing deer, the lion, the rhinoceros, the boar, 
and other animals. Many of these carvings are of considerable age, and testify 
to the resistance to weathering of the glaciated surfaces. 


THE New RAILWAY IN THE Conoco STATE.—The railway, 75 miles in length, 
between Stanleyville and Ponthierville, on the upper Congo, has been completed. 
It circumvents the stretch of rapids that form the first impediment to navigation 
on the upper river. Its southern terminus at the head of the rapids is in straight 
lines, about 1,070 miles from Zanzibar and 970 miles from the mouth of the 
Congo. The purpose of the Congo State is to carry railways around the few 
parts of the river which are obstructed by rapids, so as to extend unbroken steam 
transportation to the end of the farthest navigable reach of the Lualaba River, 
the head branch of the Congo. The railway just completed has added 261 miles 
of steam transportation to the 1,325 miles already in operation between the Congo 
mouth and Stanley Falls. Navigation is again impeded at Kindu, 186 miles 
above Ponthierville, and the Government will build a stretch of railway from 


Kindu to Buli, about 180 miles, above which there is navigation for 372 miles, 
where the importance for commerce of the Congo and its Lualaba extension 
practically ends. The total length of steam transportation along the Congo, when 
the last mile of rails shall have been laid, will be about 2,144 miles, of which 
1,548 miles will be by water and 596 miles by land. The end of the long route 
will then be in touch with the great mining region of Katanga, which needs 
transportation for the development of its copper and gold resources. 


AMERICA. 


New York State Rep Book FoR 1906.—The issue of the annual, with 
360 pages, is larger than heretofore on account of many changes in the High- 
way Law last winter and the need to give ample space to directions, and 
information for the guidance of road officials. The improvement and mainte- 
nance of over 74,000 miles of public highway in this State are of vital importance, 
and it is certainly desirable to assure fulness and clearness in the road book. 
First-class roads are defined as the main travelled roads of. the county lead- 
ing to or connecting the principal centres of population. State Engineer Van 
Alstyne writes that these roads should have their grades reduced, their drain- 
age made as perfect as possible, and their surfaces covered with macadam, 
gravel, or other suitable material of sufficient thickness to prevent much injury 
to the road surface. Second-class roads comprise all that are not designated 
as first-class roads. The sections of the law relating to the repair and mainte- 
nance of both classes are quoted. One hundred and twenty pages give the 
road improvement statistics for 1905 of every town in the State. A number of 
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full-page pictures from photographs are very instructive. Some of them. show 
highways before and after the grade is reduced and roads that are not pro- 
perly repaired. In one case State aid was withheld because the Highway Com- 
missioner did not remove loose stones, and in another instance because stones 
sod, and organic matter, instead of being removed, were scraped to the centre 
of the road, forcing travel to its sides. 


NAVIGATION OF Hupson Strair.—A favourable report regarding the navi- 
gation of Hudson Strait was recently received by the Mounted Police Depart- 
ment of Canada. Major Moody, commanding a police expedition, reported 
that navigation was not closed last year until November 23, and this year 
navigation opened on June 28. It is expected that with specially-built vessels 
the navigation of the Bay and Strait will be possible for over four months. 


REVIVAL OF MINING IN NEvADA.—Long ago the gold and silver pouring out 
from the Comstock, Eureka, and Tuscarora mines made the State of Nevada 
famous. After a sleep of thirty years, she has once more opened her wonder- 
ful treasure vaults. Tonopah, Goldfield, Searchlight, and other camps have 
vindicated the reputation of the desert State and impressed the world by their 
production. No longer is the geologist under the necessity of confining himself to 
obituary notices of decadent camps. Tonopah, for one, is very much alive, and 
the report on its geology and mineral resources by Mr. Spurr (Prof. Paper No. 
42, U. S. Geol. Sur.) is a timely publication, which will be read with much 
interest by mining engineers and geologists (Economic Geology, Vol. 1, No. 7, 
1906). 

The Tonopah mining district was discovered by a prospector named James 
L. Butler in 1900. He found ledges of white quartz and took specimens to 
an assayer, who was so little impressed with the samples that he threw them 
into his waste-pile. On his return journey Butler broke off more samples 
from the same ledge, and another assayer reported values of $50 to $600 per 
ton in silver and gold. Ore worth over $4,000,000 was extracted before the 
end of 1901, but the companies owning the mines later gave much more 
attention to development work than to mining. 


GEOLOGY AND UNDERGROUND WATER RESOURCES OF NORTHERN LOUISIANA AND 
_SOUTHERN ARKANSAS.—The U. S. Geological Survey prints this comprehensive re- 
port by Mr. A. C. Veatch as “Professional Paper” No. 46. The work is divided 
into six sections, of which the first discusses the geological history and topographic 
development of the region, and treats in detail of the manner in which this part 
of the coastal plain was formed and of the broad geological facts on which 
the conclusions reached in the succeeding chapters are based. The second chapter 
states the fundamental principles governing underground waters and applies them 
to this region. Methods and cost of well-making are discussed in the third, and 
the underground conditions in each county are described in the fourth section. 
The fifth section is an alphabetical! arrangement of all the well data collected 
up to this time, and the report concludes with a Dictionary of Altitudes, ar- 
ranged by counties, and based on precise levels. 

ANNUAL REPORT OF THE GEOLOGICAL SURVEY OF CANADA FOR 1901.—This 
volume, only recently issued, contains a considerable number of reports of 
later date. The report on the Klondike gold fields by R. G. McConnell is 
based on field work carried out in 1903. Among the other reports are papers 
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describing the survey of the Ekwan River and of the route through Sutton 
Mill Lakes northward by D. B. Dowling; a long description of the nickel 
and copper deposits of Sudbury by Alfred E. Barlow, which brings together 
all the more valuable and critical investigations concerning these apparently 
inexhaustible deposits; and a description of the Pictou coal field, Nova Scotia, 
by Henry S. Poole. 


FuTuRE OF WESTERN CANADA.—Mr. E. B. Osborn read a paper with this 
title before the Royal Colonial Institute, London, some months ago, in which 
he said (Proceedings, Vol. 37) that great areas of the best farm lands in 
Manitoba do not yet send a bushel of wheat to the market because it cannot 
be grown profitably, the nearest railway being too distant. Only 9.70 per cent. 
of the acreage of Manitoba is at present cultivated. Still, Manitoba is the 
only one of these western Provinces that can be said to have a fairly adequate 
railway system. Saskatchewan and Alberta really do not yet possess railway 
systems at all. Only 0.47 per cent. of Saskatchewan and Alberta (excluding 
Athabasca, which is now divided between them) is as yet under the plough; 
‘but the proportion of good to bad land is as high in those Provinces as in 
Manitoba. At present the single-line transcontinental road of the Canadian 
Pacific, with some help from the Canadian Northern, has to do all the work 
of transportation. When the Canadian Northern is finished and the Grand 
Trunk Pacific is completed (1911), the area where. wheat may -be profitably 
grown will be vastly increased. The speaker was of the opinion that in 
twelve or fifteen years the Canadian West would provide Great Britain with 
all the wheat she required. 


CANADIAN YEAR Book FoR 1906.—The ninth volume of this useful annual, 
prepared for the current year, has just been printed. Among the features of 
the book are the tariff schedules of Canada, an alphabetical list of post offices, a 
long list of dates and events connected with the discovery and history of Canada, 
and statistical and official data for each of the provinces. 


INTERNATIONAL CONGRESS OF AMERICANISTS.—The fifteenth meeting of this 
body was held at Quebec, Sept. 10 to Sept. 15. The papers presented were 
of much value, though the attendance was not large. A distinctive feature 
was the presence of many missionaries from all parts of Canada, who contributed 
reports on the tribes among whom they are living. South America and Central 
America were not so fully represented as usual. Delegates were present from 
Germany, England, Mexico, the United States, and some other countries. 

The first meeting was given to the subject of the French in Canada and 
to historical papers, among the contributions being unpublished documents pre- 
sented by Abbé Gosselin relating to the Indians of Louisiana, and the following 
papers: by Prof. E. L. Stevenson’ on a Hondius map recently discovered by 
Father Fischer; by Dr. Berthold Laufer on the history of the introduction of 
maize into eastern Asia; by M. de Villiers du Terrage on the history of 
Louisiana; and two papers, by Mr. Rivard of Quebec and Prof. A. F. Cham- 
berlain of Worcester, on the Canadian French dialect. 

The programme of Tuesday included subjects relating to Mexico and Central 
America and papers on the Tinné and Athabascan tribes of Alaska and the 
aboriginal languages of northern California. The principal papers on Wednes- 
day dealt chiefly with the practical efforts to keep alive and to revive Indian 
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art, and Miss Curtis demonstrated the beauties of Indian music by rendering 
a number of Indian songs. 

Thursday was given to a number of papers on the Indian tribes of North 
America, and a discussion by Dr. A. Hrdlicka of those remains of man that 
are believed to prove his antiquity on this continent. The conclusions reached 
were negative, so far as the anatomical differences between these remains 
and the present types of Indians are concerned. ‘The Friday sessions were 
devoted to illustrated papers on Mexico and Central America, and to interesting 
studies of the languages, proper names, etc., of some of the United States 
Indian tribes. About fifty papers were read by their authors and a considerable 
number by title in the absence of the authors. Vienna was chosen as the 
place for the meeting of the next Congress in 1908. Among the prominent 
scholars present in addition to those named above were Professor Paul Ehren- 
reich of Germany, Dr. Tozzer, Dr. Haddon, Dr. McIver of Great Britain, and 
Dr. Boas, Father Morice, Dr. Peabody, Dr. Walter Hough, and Dr. Robert Bell 
of America. 


Tue TEHUANTEPEC Raitway.—This railway was practically completed over 
a year ago, and during the past summer the final touches were given to its 
terminal ports, Coatzacoalcos and Salina Cruz. Next year this Isthmian route 
is expected to take rank as one of the world’s great trade highways. The ter- 
minal harbours will be opened for inter-oceanic traffic in December, when the 
American-Hawaiian line will begin regular service with two fleets between 
San Francisco, Hawaii, and Salina Cruz on the Pacific and between New York 
and Coatzacoalcos on the Atlantic. The fleet of the company on this route will 
have a dead-weight carrying capacity of 108,000 tons. All the steamship lines 
now running between Europe and Mexico will introduce regular service to Coat- 
zacoalcos, and steamship connections will be established at Salina Cruz with 
all the Pacific coast ports of Central and South America as far south as Val- 
paraiso. The railway bids fair to increase the prosperity of Mexico, and it will 
be a boon to international commerce. 


SouTH AMERICAN METEOROLOGY.—It is seldom that meteorological notes are 
obtainable from much of the interior of tropical South America, and all such 
contributions are welcome. During a trip made in 1903, Professor Solon I. 
Bailey, well-known in connection with his establishment of the meteorological 
station on the Misti (19,200 ft.), followed “A New American Route to the Plain of 
the Amazon” (Nat. Geogr. Mag., Aug., 1906). Crossing the Andes from west 
to east, and reaching the eastern crest, we note that “here all the moisture from 
the wet air, borne by the trade winds across Brazil from the distant Atlantic, 
is wrung by the mountain barrier and falls in almost continual rain.” This 
is an extremely interesting statement concerning the actual conditions of these 
trade-wind rains, which are indicated on the rainfall maps of the world and 
which occur a long distance inland from the ocean on the east because their 
opportunity does not come until the mountain barrier forces the winds to rise. 
“Near the summit of the pass only the lowest and scantiest forms of vegetable 
life are seen. In a single day, however, even by the slow march of weary 
mules, in many places literally stepping downstairs from stone to stone, we 
drop 7,000 ft. Here the forest begins, first in stunted growths, and then, a 
little lower down, in all the luxuriance of the tropics, where moisture never 
fails. The lower eastern foothills of the Andes are more heavily watered and 
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more densely overgrown than the great plain farther down. Here is a land 
drenched in rain and reeking with mists, where the bright sun is a surprise and 
a joy in spite of its heat.” The contrast between a trade-wind desert, like the 
Sahara, and a region of abundant precipitation, like that here described, is chiefly 
a question of mountain barriers in the path of the prevailing winds. 
R. DEC. W. 

THE EARTHQUAKE IN SouTH AMERICA.—Between 7 and 8 o'clock on Thurs- 
day evening, Aug. 16, Valparaiso and other coast towns of Chile were visited 
by a very severe earthquake, causing widespread damage and involving the death 
of about 1,000 persons. Two distinct shocks were followed, as is usual, by fire, 
which greatly added to the material loss. The disturbance extended eastward 
into the Andes, and the coast towns were affected to a greater or less extent as 
far north as Arica and as far south as Concepcion, a distance of about 1,250 
statute miles. The shock at Santiago, the capital of Chile, was very severe, lasted 
three and a half minutes, and was followed by a heavy shower. The damage 
at Valparaiso was, however, much greater than at Santiago, and many build- 
ings in one of the best residential sections situated on the lower and softer land 
between the hills and the bay were destroyed. Seismographs in Europe and 
other parts of the world plainly indicated the disturbance. It is reported that 
the cause of the earthquake, as in the recent California disaster, was rebreakage 
along an old fault-line, extending north and south between the Cordilleras and 
the coast. Much of the information concerning the great catastrophe has thus far 
been of a conflicting nature, and an adequate report cannot be expected until the 
occurrence has been carefully studied. 

It is probable, however, that this great earthquake will not receive the thor- 
ough study that is being given to the preceding California shocks. So far as 
we have heard, no important sea wave, resulting from the earthquake, was ob- 
served along the South American coast, though such waves were recorded on 
the coasts of the Hawaiian Islands. The waves reported there varied in height 
from a few inches to five feet at Hilo and 12 feet in the enclosed Bay of Maalea. 
The time when these waves were observed shows that they must have been pro- 
duced by this earthquake. 


SUBMARINE GOLD FieLps.—The Diario Oficial (May 16, 1906) of Colombia 
publishes the contract between the Colombian Government and Mr. Allen Web- 
ster, by which the latter is authorized to exploit gold-bearing areas beneath the 
waters of the Atlantic and Pacific coasts of the Republic for a period of twenty- 
five years. 

MARINE METEOROLOGICAL SERVICE OF CHILE.—The sixth volume issued by the 
Servicio Meteorolégico de la Direccién del Territorio Maritimo of Chile, contain- 
ing data for 1904, continues the valuable reports of a meteorological service whose 
work is but little known in the scientific world at large. A new station has been 
in operation at Punta Arenas since Jan. 1, 1905. Some noteworthy diagrams of 
the various meteorological elements are given for several stations, and also a com- 
parative diagram for the years 1903 and 1904. The stations contributing to this 
volume are all situated on or just off the Chilean coast. R. DEC. W. 


ASIA. 


Tue FRENCH INDO-CHINESE RAILWAY.—The Board of Trade Journal (No. 
503) describes the journey recently made by Mr. T. F. Carlisle, British Consul 
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at Hanoi, between Hanoi and Yunnan-fu. The railway from Yenbay to Laokay 
was opened in February last, so that the frontier of Yunnan is now in railway 
communication with Haiphong, the port of Tonkin. Mr. Carlisle followed the 
route of the Indo-Chinese railway all the way to Yunnan-fu. It is expected that 
the line will be completed for traffic in three or four years. The impression his 
journey made was that the country contiguous to the line is poor, but that con- 
siderable population and resources are within easy reach on both sides and will 
provide an important amount of railroad business. The advantage to traffic will 
be that goods may be taken by rail from Haiphong to Yunnan-fu in two or three 
days, and thus avoid the cost and risks of the long journey overland or by the 
Red River. 


Tue Stupy oF Cuinese.—Dr. Friedrich Hirth of Columbia University, the 
well-known Sinologist, recently expressed his views in a communication to the 
Evening Post of New York on the study of the Chinese language. During his 
many years in China be observed that most foreign students, when left to them- 
selves, do not succeed in grasping the essential points in learning either to speak 
or read Chinese. If anything can be acquired on the spot it is the spoken lan- 
guage, and far more persons are fairly successful in this than in the reading of 
a book or a document. The difficulties of the language have to be explained 
by a foreign, not by a native teacher. Men who wish to make a career in 
China will find the desirable facilities for instruction in the Chinese language 
and literature in institutions like Columbia, Yale, and Berkeley, in the United 
‘States, or Oxford, Cambridge, London, Liverpool, Berlin, Paris, Lyons, étc., in 
Europe. , 

We should imitate the Japanese system in studying Chinese. The Japanese 
lay the main stress of their young men’s studies. on the written language—by 
far the most difficult part of the work before them—and they let the spoken 
language take care of itself later as opportunities may offer. Western for- 
eigners, unfortunately, usually adopt the opposite course. Student interpreters go 
to Peking knowing next to nothing about China and its language, and by freely 
mixing with the population sometimes acquire a wonderful command of the 
spoken idiom. They are much surprised when called upon later to translate a 
document to find that they are unable to make sense of the hieroglyphics before 
them. ‘A first-class interpreter should be able to translate documents and books 
without the aid of a native; and this is the advantage which the Japanese have 
over us. Our students should first spend a number of years in University study 
in order to become thoroughly initiated in the mysteries of the book language, 
and it will be time enough to attend to the spoken language when they begin to 
live in China. 


AUSTRALASIA. 


WESTERN AUSTRALIA YEAR BOOK, 1902-4.—The thirteenth edition of this hand- 
book will be very useful to all who wish to keep pace with the development 
of the State. It contains nearly 1,300 pages, deals with all parts of the country 
and all topics of public interest, and has many maps and half-tone illustrations. 
One of the pictures shows the Mundaring Weir, the highest overflow weir in 
the world, with a capacity of 4,600,000,000 gallons and a daily output capacity 
throughout the year of 5,000,000 gallons. This is the great water scheme, now 
officially known as the Goldfields Water Supply, which was completed in 1903 
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at a cost of $13,000,000, and supplies water to the gold fields of Coolgardie and 
neighbouring mining centres and to settlements and areas between the mines and 
the west coast mountains. The water is pumped from the reservoir, some twenty 
miles south of Perth, for a distance of 351 miles. There are twelve smaller 
reservoirs and receiving tanks, and the mining towns and districts are supplied 
from the final reservoir, which is about 1,200 feet higher than the initial reser- 
voir at Mundaring. The water is raised by pumping installations at eight 
stations along the principal main, which is 30 inches in diameter. 


Diversity OF ToNGUES IN New GuINEA.—Mr. A. E. Pratt, the naturalist, 
telling the story of his sojourn among the aborigines of Southern New Guinea 
in his new book “Two Years among New Guinea Cannibals,” says that language _ 
is curiously diversified among them. The explorer meets a tribe with a distinct 
speech, and, camping near them for a time, he learns the common currency of 
their tongue. A few miles farther on appears another people, perhaps not greatly 
differing in type, but with another language altogether. Thus at Dinawa, where 
Mr. Pratt’s party were encamped for five months in the foothills of the Owen 
Stanley Range, the native phrase for “Build the fire’ was “Aloba di’; while 
at Foula, only eighteen miles as the crow flies but much farther on foot, the 
phrase runs “Aukida pute.” He says that the main reason for this linguistic vari- 
ation is to be found in the fact that travel in the Papuan Highlands is extraor- 
dinarily toilsome, owing to the exceeding abruptness of the topography and the 
endless succession of almost razor-like ridges. Long, rough ascents and descents 
and devious windings are the portion of the wayfarer who wishes to reach some 
spot that may even be visible from his last halting-place. Thus -the tribes are 
confined to narrow areas. 


EUROPE. 


Groups oF HABITATIONS IN THE VAL D’ANNIVIERS.—MM. Jean Brunhes and 
Paul Girardin, Professors of Geography in the University of Freiburg, have a 
suggestive article (Annales de Géog., No. 82) on the groups of dwellings in 
this valley and their inhabitants. It is a study on the effect of geographic en- 
vironment upon human activity. The peasants living here number 2,300. Their 
home is this narrow Swiss valley leading down from the glacier of the Dent 
Blanche to the Rhone River. It is only 13 miles long, and in that distance it 
rises 6,500 feet. Here and there in the narrow valley are patches of arable 
ground, areas of pasture land, and meadows yielding good crops of hay. The 
distinguishing fact regarding the inhabitants is that all accompany the herds 
and flocks wherever they are taken, except to the very highest pastures, to which 
the shepherds alone resort. There are groups of habitations wherever there is 
land to till, hay to cut, or grazing for the live stock, and each group of build- 
ings is empty whenever work calls the occupants to some other part of the 
valley. At any season, entire families may be seen either ascending or descend- 
ing with their herds and household utensils, as though they were- quitting the 
country. It is not, however, an emigration, but merely one of the periodical 
migrations of the Anniviards. 

They divide the year along the 13 miles of the valley in this manner. In 
December and January they are grouped with their herds in the lower pastures. 
In February they live in their villages, where the largest amount of hay is stored. 
They travel down the valley in March to attend to their vineyards near the 
Rhéne. In April they are back again planting the fields and gardens around 
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their villages. In May and the early part of June they are again gathered at 
the lower pastures. From the middle of June nearly to October the people are 
divided into two groups—a small group of men tending the live stock, at the 
various Alpine pastures, and the others dividing their time between the vine- 
yards and the cultivation and harvesting of the crops around their villages. All 
descend to the Rhéne in late October and early November to harvest the grapes 
and make wine, and then they return to the lower pastures again. 

This strange manner of life simply responds to the economic necessities, of 
the people. The peasants are increasing in number, and must utilize every acre 
of their cultivated hay and grazing lands. The productive elements of the soil 
would soon be exhausted if the land were not richly fertilized, and so they must 
needs move their live stock from place to place at frequent intervals. 

They prefer to have homes wherever their labours require them to remain 
a few weeks. Thus each family has four or five dwelling-places, and to one 
or another of them they are continually removing their modest household equip- 
ment. 


POLAR. 


Tue ANGLO-AMERICAN PoLaR ExPEDITION.—A little later information has been 
received from the Mikkelsen-Leffiingwell party than that appearing in the Sep- 
tember BULLETIN (pp. 567-68). ‘The expedition on Sept. 4 was in Elson Bay, 
about ten miles east of Point Barrow, waiting in its sailing vessel, the Duchess 
of Bedford, together with a whaling fleet of about a dozen vessels, for the ice 
to move off the coast sufficiently to allow of a passage eastward. The channel 
was reported to be badly blocked for about 100 miles to the east, where good, 
open water, it was thought, might be found to Cape Bathurst, and possibly to 
Prince Albert Land, where it was intended to make winter quarters for the first 
season. The party had heard that their ethnologist, Mr. Stefansson, who had 
descended the Mackenzie River, was waiting for them at Herschel Island. All 
the members were in good health, and reported that their vessel was a very 
satisfactory sea-going craft. It is believed that she will stand the ice well. On 
the way up to Point Barrow they were able to purchase dogs at St. Lawrence 
Island, and accordingly did not cross over to Siberia for them, 

Large game was reported as being scarce, but ducks were in great 
abundance. The Duchess of Bedford was the first sailing vessel which found 
its way through the ice to Point Barrow. If the expedition does not get as far 
east this season as anticipated, there is plenty of work to do, and the party will 
endeavour to make the most of their time and opportunity. In that event Mr. 
Mikkelsen plans a sledge journey to ascertain if the rumoured island “Keenan 
Land” exists to the north of Point Barrow, as whalers have reported; and Mr. 
Leffingwell will engage in geological investigations in the western area, where 
such studies have not been made. It is intimated that if the base of their pro- 
posed work cannot be reached this season the party may spend an additional 
year in the Arctic, provided they can obtain sufficient supplies. 

THE INTERNATIONAL POLAR CONGRESS AT BRUSSELS.—Sixteen countries were 
represented at the First International Polar Congress which met at Brussels on 
Sept. 7-11, this year. Among the explorers, geographers, and others present were 
‘Dr. von Drygalski of the German Antarctic Expedition, Dr. O. Nordenskiéld 
of the Swedish Antarctic Expedition, MM. de Gerlache, Arctowski, Dobrowolski 
and Lecointe of the Belgica, and Paul Reclus, Dr. Hugh R. Mill, Prince Roland 
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Bonaparte, Dr. Charcot, Charles Rabot, Herbert L. Bridgman, and others. A 
committee, consisting of nineteen polar explorers and nine other members, was 
appointed to formulate the constitution of an International Polar Association. 
This Committee, afer prolonged sessions, submitted the constitution which was 
adopted by the Congress. Its provisions are thus summed up (Scot. Geog. Mag., 
Oct., 1906) : 

The Association desires to establish closer relations in scientific matters between polar explorers ; 
to attempt, as far as possible, to co-ordinate observations in polar regions; to discuss the results of 
polar expeditions; to support, when asked, any undertaking the objects of which are the scientific study 
of polar regions, especially in pointing out what most requires attention; but the Association will not 
actually direct or patronize any definite expedition. All nations who have taken any part in polar 


exploration are to send two ordinary and two extraordinary members, to be elected by the Govern- 
ment or the learned societies of their country. 

The representatives are to be preferably polar explorers, ond, when possible, one Arctic and the 
other Antarctic; they are to be elected for six years. Corr bers can also be elected from 


among men who have written on scientific matters relating to ead regions. It is probable that the 
Association will hold a meeting every three years. 

Resolutions were adopted to the effect that the Congress considered it ad- 
visable to elaborate a scheme for methodical exploration of the polar regions; 
expressing the admiration of the Congress for the important geographical and 
geological work carried out in Greenland under the patronage of the Danish 
Government, and congratulating that Government upon the establishment of 
the new biological laboratory at Disco; in favour of permanent observatories 
in countries abutting on polar regions for meteorological and magnetic obser- 
vations; also in favour of at least three fixed seismological observatories in the 
polar regions. 


THE AMUNDSEN EXPEDITION.—The Associated Press sent the news on Sept. 
3rd that Captain Amundsen had arrived at Nome, Alaska, with his expedition, 
on board the Gjéa. This little vessel has, therefore, completed the northwest 
passage which was practically accomplished by the Gjéa in September last when 
she reached King Point, a little west of the Mackenzie delta, where she was 
frozen in for the winter. Captain Amundsen may not himself return to Europe 
on his vessel, but he apparently intends to carry out his original purpose, which 
was, if he succeeded in making the -northwest passage, to send the Gjéa home 
via San Francisco and Cape Horn. 


VARIOUS. 


GEOGRAPHISCHES JAHRBUCH.—The second part of the volume for 1905 has 
just appeared from the Perthes establishment, Gotha. Dr. Adolf Marcuse of 
Berlin has prepared the report on the progress of geographical surveying; the 
preceding review of this subject appeared in the volume of 1902, and was writ- 
ten by Professor E. Hammer. Professor R. Langenbeck of Strassburg sums up 
the new literature relating to the physics and mechanics of the globe; Professor 
K. Schering enumerates the many writings of the past five years on terrestrial 
magnetism; the report on the progress of botanical geography, by Prof. O. Drude, 
covers the period of 1901-4; Dr. Gahtgens of Strassburg reports on ethnological 
exploration, which review had been in charge of Prof. Georg Gerland since 
1876; Prof. E, Oberhummer of Vienna makes a valuable contribution to historical 
geography in his report upon the knowledge of lands and peoples of the ancient 
world; and Dr. Hermann Wagner concludes the book with a list of the repre- 
sentatives of geography in the higher schools of Europe and other countries—a 
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list not entirely accurate for the United States, as Yale University does not ap- 
pear, and Prof. Goode is assigned to Columbia University instead of the Uni- 
versity of Chicago. The literature of terrestrial magnetism for the five years 
included in Prof. Schering’s report is so voluminous that merely the titles of many 
works are given. A list of all the magnetic observatories, with their latitude, 
longitude, and magnetic elements, is given. Volumes 5 and 6 of the ten volumes 
of the scientific results of the German South Polar aetuiieite (1901-3) will 
contain the magnetic work. 


PRoFEssoR Goope’s SUN BoARD.—Professor Goode of the University of Chi- 
cago has devised a small instrument called a Sun Board, which is intended for 
teachers and classes in geography, meteorology, and astronomy, in their study 
of the sun as the source of heat in climate. The instrument is substantially made, 
easily manipulated, and solves a number of important problems with approximate 
accuracy. It is especially adapted for laboratory work. Among the questions 
which it helps the observer to answer are the determination of the horizontal 
plane, the cardinal points, the sun’s altitude and azimuth, the latitude of the 
observer and the area covered by a sunbeam of given size, so that the heating 
efficiency of the sun at any altitude may be determined; in other words, the 
observer is able to ascertain quantitatively the intensity of solar radiation, not 
only from day to day, but for different hours of the same day. The instrument 
is so simple that it is to be commended even to teachers of the lower grades. 
It is already rendering good service in a considerable number of schools. 


CLOUDINESS AND THE LOCATION OF ASTRONOMICAL OBSERVATORIES.—In an ad- 
dress before the American Philosophical Society at-the Franklin Bi-Centennial 
Meeting (“An International Southern Telescope,” Proc. Amer. Philos. Soc., XLV, 
1906, 44-53), Professor E. C. Pickering brought out the noteworthy fact that 
nearly all of the principal observatories are situated in places which are es- 
pecially unsuited to astronomical work. If the earth be divided into cloudy 
and clear halves, nine-tenths of the observatories are in the cloudy region. The 
three extensive clear regions of the world present these conditions: In the in- 
terior of Northern Africa there is no large observatory; in South Africa the 
only large observatory is at Cape Town, which is in an exceptionally cloudy 
part of that region; and in Australia the two principal observatories are on 
the cloudy coast, not in the clear interior. The South African clear area pro- 
bably offers exceptionally good conditions for astronomical work, but whether bet- 
ter than those at Arequipa, Peru, where the Southern Station of the Harvard 
Observatory is located, remains to be seen. Sir David Gill, Director of the Cape 
Observatory, has recommended Bloemfontein. R. Dec. W. 


PRESSURE CHANGES IN A NINETEEN-YEAR Periop.—Dr. W. J. Lockyer con- 
tributes to a recent number of Nature (Vol. 74, 1906, 352-354) an abstract of a 
paper read by him before the Royal Society on June 21 last, under the title 
Atmospheric Pressure Changes of Long Duration. It appears that in Australia 
the pressure curves show principal maxima nineteen years apart. ‘The same 
thing is found in South America, while the conditions in India are somewhat 
different, there being a variation of an oscillatory nature, the maxima or minima 
coming about every ten or eleven years. The Indian pressure curves in gene- 
ral resemble the inverted curve representing solar activity as deduced from the 
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area of sunspots. As the Australian curves are allied to the Indian variations, 

but are of a modified form, Dr. Lockyer thinks it possible that the modification 

may be due to some terrestrial cause. It may be recalled that Mr. H. C. Rus- 

sell has brought forward evidence of a nineteen-year cycle in Australian weather. 
R. Dec. W. 


The Royal Geographical Society has issued through Mr. E. Stanford a gene- 
ral index to the first twenty volumes: of the Geographical Journal, 1893-1902. 
The work is divided into three parts, devoted respectively to papers, maps and 
general subjects. The geographical field is so well covered by this publication 
that the index of the first ten years cannot fail to be a very convenient and help- 
ful reference work for geographers. 


The University of Greifswald, on the occasion of the célebration ‘of its four 
hundred and fiftieth anniversary, conferred the honorary degree of Doctor of 
Philosophy on Professor William M. Davis, of Harvard University. 

Dr. L. A. Bauer’s resignation from the U. $. Coast and Geodetic Survey took 
effect on September 1. He has accepted the permanent directorship of the de- 
partment of terrestrial magnetism in the Carnegie Institution of Washington. 


La Montagne reports (No. 6, 1906) that the guide Cyprien Savoie and six 
French porters have been engaged by Dr. Workman and Mrs. Bullock-Workman 
to accompany them in their next Himalayan explorations. The party left Srinagar 
about May 18 for the mountains. 

Amherst College has conferred its Doctorate of Science on Dr. James Fur- 
man Kemp, Professor of Geology in Columbia University. 

Pror. Dr. GusTAVE THIRRING was elected on the 26th of September Director of 
the Communal Statistical Bureau and of the Municipal Library of Budapest, to fill 
the vacancy left by the death of Dr. Joseph KGrésy. 


OBITUARY. 


COLONEL DE LANNoy DE Bissy.—Col. de Lannoy de Bissy, long chief of the 
Cartographic Bureau of the French Army and Colonel of the Fifth Regiment 
of Engineers, died in France in August. In 1875 he began to prepare his map 
of Africa, to which he gave all the time he could spare from his official duties 
for fourteen years. The finished map, on a scale of 31.4 statute miles to an 
inch, is still the largest map of the whole continent. It was based upon the 
coast surveys of the British and French Hydrographic Offices and the com- 
paratively few astronomically-fixed points in the interior. He consulted nearly 
1,800 route maps and all the writings of African explorers that he could ob- 
tain, sifting the facts he used with much pains from the vast material he collated. 
His work involved many puzzling questions, for explorers failed to agree on 
many things and even on the directions of mountain ranges and rivers. He 
gave five months to the drawing of a single sheet showing the Gondar province 
of Abyssinia; and though often he could not decide correctly between the con- 
tradictory assertions of explorers, his insight.was keen, his judgment was good, 
and his map was a remarkable product of the African cartography of its day. 


Gerorces LespAGNOL.—Died on May 29, at the age of forty-one. Professor 
of Geography at the Faculty of Letters, Lyons, France. Since 1892 he had given 
all his time to geography, and among the earliest contributions that attracted 
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attention to him was a series of three articles entitled “Caractére désertique de 
Australie intérieure,” which was published in Annales de Géographie for 1898. 
He organized the Geographical Institute in the Faculty of Letters. 


Witu1AM Buck Dwicut.—Died at Cottage City, Mass., on Aug. 29, aged 
73 years. He was Professor of. Geology at Vassar College for nearly thirty 
years, and carried on extensive field work in geology, chiefly in Dutchess Co., 
N. Y. He was one of the original Fellows of the Geological Society ‘of America. 


NEW MAPS. 


AFRICA. 


Ecypt.—Topographical Map of Giza Province. Scale, 1:10,000, or 0.1 statute 
mile to an inch. Issued in 1905—sheets N.E. 1-3, 1-4, 2-4, 3-3, 3-5, 4-3; S.E. 
1-4. Issued in 1906—sheets N.E. 2-2, 2-3, 3-1, 3-2, 3-4, 4-I, 4-2, 4-4, 4-5, 5-1, 
5-2; sheets N.W. 5-1, 6-2, 7-2, 7-3, 8-3, 8-4; sheet S.E. 1-3. Survey Department 
Egypt, Cairo, 1905-6. 

Revised sheets of the survey of this Province which was made originally on this 
scale in 1898-1900. 


CAPE ofr Goop Hopr.—Geological Map of the Colony of the Cape of Good Hope 
(sheet 1). Scale, 1:300,000, or 4.7 statute miles to an inch. The Geological Com- 
mission, Cape Town, 1906. 

The Geological Commission was appointed in 1895 by the Cape Government for 
the purpose of organizing a geological survey of the Colony. The Survey began 
work in 186, and, though its work is still far from being complete, sufficient informa- 
tion has been collected to decide many disputed points concerning the fundamental 
structure of the country. Large areas in the colony, including the whole of the 
country north of the Orange River and immense tracts in the northwestern, midland, 
and eastern districts, have not yet been surveyed. The work has been completed in 
the southwestern part of the colony, and the present sheet is the result of the sur- 
veys in the Cape Town Region. Ten tints are used to show the rock formations. 
The superficial deposits are in white. 


CANARY IsLANDS.—(1) Skizze einer HOhenschichtenkarte des siidlichen Teiles 
von Palma. (2) Kartenskizze von Lanzarote. Scale, 1:150,000, or 2.38 statute 
miles to an inch. By Karl Sapper. Petermanns Mitteilungen, Vol. 52, No. 7, 
Gotha, 1906. 

These finely-produced maps are the result of Professor Sapper’s geographical 
work on two islands of the Canary group during little more than a month in 1905. 
The maps are based upon earlier surveys, upon which Professor Sapper has applied 
contours showing his own determination of heights above sea-level. The contour 
intervals are distinguished by different tints. The sheet also contains a sketch map 
of the Montafia de Fuego on a scale of 0.7 statute mile to an inch, with contour 
interval of 20 meters. These maps, with the accompanying letterpress, are an 
example of the good geographical work which a trained geographer may accomplish 
in a summer vacation. 
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New Maps. 


AMERICA, 


U. S. GEOLOGICAL SURVEY MAps. 

UNITED STATES.---Geologic Atlas of the United States. Washington, D. C., 
1906. No. 139, Snoqualmie Folio, Washington. Scale, 1:125,000, or I.g statute 
mile to an inch. 

The quadrangle is situated nearly in the centre of the State in the heart of the 
Cascade Range. The most valuable mineral resource is coal. 

UniTED STATES.—Map of Yampa Coal Field, Routt County, Col. Scale, 4 
statute miles to an inch. Bulletin No. 285, 1906. 

A preliminary map of the upper valley of the Yampa River, an area of about 1,200 
square miles, nearly all of which is occupied by the Yampa Coal field, the most im- 
portant of the coal resources in northwestern Colorado as far as is yet known. The 
map shows the locations of mines and prospects. 

UNITED STATES.—Preliminary Geologic Map of the State of Mississippi. Scale 
of miles, about 40 miles to an inch. By E. C. Eckel and A. F. Crider. Bulletin 
283, 1906. 

Illustrates Mr. Crider’s paper on Geology and Mineral Resources of Mississippi. 
It shows that the general geological structure of Mississippi is quite simple. The 
oldest rocks, of Devonian and Carboniferous age, outcropping in the northeast part 
of the State, and the newer rocks outcropping south and west of this older mass occupy 
» successive roughly parallel bands, dipping slightly to the southwest, so that a journey 
through the State, either to the south or to the west, reveals one newer series after 
another until the very recent alluvial deposits which fringe the Gulf and the Mississ- 
ippi River are reached. 


UNITED STaTes.—Preliminary Geologic Map of Northern Louisiana and Southern 
Arkansas. Scale, 1:1,000,000, or 15.78 statute miles to an inch. Compiled and 
partly revised by A. C. Veatch, 1902-3. Professional Paper No. 46, 1906. 

Shows the Gulf Coastal Plain, an area of low and rounded relief, extending in 
this region from 3 to 600 feet above sea-level. Contours show the topographic 
relief. Four geological sections, extended through the area, exhibit the relations of 
the formations beneath the surface. 


U. S. HypROGRAPHIC OFFICE CHARTS. 


Pilot Charts of the North Atlantic Ocean.—September and October, 1906. 

The reverse of the September chart reprints the paper by James Page on ‘‘ West 
India Hurricanes.” 

Pilot Charts of the North Pacific Ocean.—October and November, 1906. 

On the reverse of the October chart is a description of typhoons in East Asiatic 
waters. 


UNITED STATES.—Post Route Maps. Showing post offices, with the inter- 
mediate distances on mail routes in operation on the first of June, 1906. Published 
by order of Postmaster-General George B. Cortelyou under the direction of A. von 
Haake, topographer Post Office Department, with insets of most important cities 
showing postal connections. Scales: 1.5 miles=1 inch, Canal Zone, Isthmus of 
Panama; 4 miles=1 inch, New Jersey; 5 miles=1 inch, Porto Rico, Maryland, and 
Delaware, Pennsylvania (two sheets), New York (4 sheets); 7 miles=1 inch, Ken- 
tucky and Tennessee (2 sheets), Ohio, Indiana, Virginia, and West Virginia (2 
sheets); 8 miles=1 inch, Hawaii, Samoan Islands, and Guam, Georgia, North 
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Carolina and South Carolina (2 sheets), Alabama, Illinois, Iowa, Mississippi; 9 
miles=1 inch, Colorado, Michigan and Wisconsin (2 sheets); 9.3 miles=1 inch, 
Louisiana, Missouri; 10 miles=1 inch, Minnesota, Florida, South Dakota, North 
Dakota, Kansas and Nebraska, Oklahoma and Indian Territory, Oregon, Washing- 
ton, Utah, Arkansas, California and Nevada (4 sheets); 11.5 miles=r inch, Texas 
(2 sheets), Arizona, New Mexico; 12.5 miles=1 inch, Philippine Islands (2 sheets); 
14 miles=1 inch, Montana, Idaho, and Wyoming (2 sheets); 40 miles=r inch, 
Alaska. With list of counties in each State and Territory showing the relative 
position of each county. Washington, D. C., 1906. 

A revision of the post-route maps of this country is always worthy of notice. 
Aside from the value of these maps, as showing the extent of our post-office and 
postal-route systems, they serve other important purposes. The comparatively 
large scales on which the maps are made and the absence of detail that might inter- 
fere with the clear expression of the trunk and subsidiary lines of railway make the 
sheets the mest convenient source of map reference as to the entire railway system 
of the country. The relative importance of the towns and hamlets is also indicated, 
not only by the symbols for post offices, villages and county seats, but also by the 
printing of the post routes in such a way as to show whether the towns receive mail 
daily or only once, twice, or three times a week. Mapmakers may find the sheets 
useful as a basis from which to trace railways on their small-scale maps and to 
insure the placing of towns on the right side of streams. They have often been 
placed on the wrong side by commerciai map houses, especially when the draughts- 
men have used as the basis of their work small-scale maps with blurred or inaccurate 
information. Insets of the larger cities show the position of Post Office sub-stations. 

It is unfortunate that on these numerous sheets the natural scale should not be 
given. On too many of our Government maps the student who needs to make 
careful measurements of distances, expressed in miles to the inch, is required to 
ascertain this detail for himself. It is believed that all the leading Governments, 
excepting the United States, now give the natural scale on practically all their official 
maps. 

UNITED STATES.—Archeological Map of the Jemez Plateau, New Mexico. 
Scale, 7 statute miles to an inch. Bulletin 32, Bureau of American Ethnology, 
Washington, D. C., 1906. 

The archeological features of the map are the result of investigations by the 
Bureau of American Ethnology, and are to be revised and extended as soon as the 
necessary data are obtained. 

The map accompanies a report by Mr. Edgar L. Hewett on the antiquities of 
this plateau. The scale of miles is correct; but the natural scale, given as 1:125,000, 
is not correct. 


UnireD STates.—Geological Survey of New Jersey. Scale, 1:63,360, or 1 
statute mile to an inch. Revised edition of the original survey of 1880 and 1883. 
Sheet No. 21. Contour interval, to feet. Henry B. Kiimmel, State Geologist; 
C. C. Vermeule, Topogrepher. Trenton, 1g06, 

The revision of this map, now in progress, was noticed in the Bulletin for 1905, 
P- 499. 

CHILE. —Tierra del Fuego. Bahia Allen Gardiner. Scale, 1:25,000, or 0.39 
statute mile to an inch. Chart 135, Hydrographic Office, Valparaiso, 1906. 

Soundings and heights are in meters. 


CuILeE.—Puertos de las Islas Guaitecas. Scale, 1:20,000, or 0.31 statute mile 
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to an inch. Puerto Low; Melinca; Puerto Rhone and Puerto Barrientos. Chart 
116, Hydrographic Office, Valparaiso, 1906. 
The Guaitecas Islands lie to the south of Chiloe Island. 


ASIA, 

ASIATIC TURKEY.—Map of Eastern Turkey in Asia. Scale, 1:2,000,000, or 
31.56 statute miles to an inch. Compiled by Lieut.-Col. F. R. Maunsell, R. A. The 
Geog. Jour., London, August, 1906. 

This map is largely derived from the material collected by Lieut.-Col. Maunsell 
during his travels in Turkey-in-Asia. In the accompanying notes he indicates the 
fixed positions, surveys, and other work of earlier travellers, which he utilized in 
preparing his map, and describes the means by which he made his own surveys. His 
work is a contribution to the mapping of eastern Asia Minor, and one of the honours 
of the Royal Geographical Society was recently awarded to him in recognition of 
this geographical service. 


CocHIN CHINA.—Plan der Stadt Saigon. Scale, 800 meters to an inch. Deutsche 
Rundschau fiir Geog. und Stat., Vol. 28, No, 12, A. Hartleben, Vienna, 1g06. 

A well-produced plan of the capital of Cochin China, accompanying a descrip- 
tive article. The street plan and public buildings are in red, rivers in blue, and 
names in black. All important buildings are numbered with reference to a list giving 
their names. 


Japan.—Topographical Survey of Japan. Scale, 1,200,000, or 3.1 statute miles 
to aninch. Sheets Sadowara, Kumamoto, Kochi, Yamaguchi, Wakayama, Osaka, 
Nagoya, Tokio, Sakata, and Honjo. Imperial Geological Survey, Tokio, 1891-1905. 

The contour interval is 40 meters. Symbols are used to indicate many features, 
as craters, hot, cold, and mineral springs, varieties of mineral resources, physical and 
cultural features, etc. The contour lines would be more conveniently useful if the 
elevations indicated by every tenth contour reaching the margins were given. 


Persta.—Afghanistan-—-Seistan. From surveys made during the Seistan Boundary 
Arbitration Commission under the command of Col. Sir Henry McMahon, 1903-5. 
Scale, 1:1,000,000, or 15.78 statute miles to an inch. Geog. Jour., September, Lon- 
don, 1906. 

Col. Sir Henry McMahon has a paper in this number of the Geographical Journal 
on ‘‘ Recent Survey and Exploration in Seistan,” which this map illustrates. Mr. 
Tate, the survey officer, and his staff made complete new surveys of the whole 
country, and all the unsurveyed blanks in Seistan and bordering regions were filled 
up. About 38,000 square miles were thus surveyed. The map, therefore, contains 
much new cartographical material. The present Seistan has an area of about 7,006 
square miles, of which 2,847 square miles are in Persian and 4,159 square miles in 
Afghan territory. The map shows that Seistan is a large basin without any outlet 
to the sea, receiving all the drainage of a vast tract of country, over 125,000 square 
miles in area, girt on ali sides by high mountain ranges. 


AUSTRALASIA AND OCEANICA, 


AUSTRALIA.—The Geographical Divisions of Australia. Scale, 1:30,000,000, or 
473 statute miles toan inch. The Geog. Jour., London, August, 1906. 

A black-and white map illustrating a paper by Dr. J. W. Gregory on the economic 
geography and development of Australia. Three divisions are shown: (1) The East 
Australian Highlands, ranging from Cape York Peninsula southward to Victoria 
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and flanked to the east by the narrow, interrupted coastal plains of Queensland and 
New South Wales ; (2) The Great Plains to the west of the East Australian High- 
lands, which include the basins of the Flinders and Leichhardt rivers, Lake Eyre, and 
the Murray and Darling rivers; and (3) The Western Plateau, which is the vast 
block of Archzean rocks that forms the western half of Australia. 


BISMARCK ARCHIPELAGO.—Der Nordwestliche Teil Von Neu-Mecklenburg. Von 
M. Moisel. AZitt. v. Forsch. u. Gelehrt. aus den Deutschen Schutagebieten. Vol. 
19, No. 3, Berlin, 1906. 

One of the large-scale maps of little-known regions embraced in the German colo- 
nies that have been appearing for years in this publication. The maps are based 
upon hitherto unpublished surveys by Peter Behrendt (1904) and Capt. Liibbert 
(1905), Commander of the German naval vessel Moewe. Many details are given 
which no earlier explorers have depicted. 


EUROPE. 


Tue ALps.—Carte-Relief du Tirol, de la Baviére Méridionale et du Salzbourg 
pour Touristes, avec les Pays Limitrophes. Scale, 1:500,000, or 7.8 statute miles to 
aninch. Kitimmerly & Frey, Bern. (Price, paper, 3.50 fr. linen, fr. 4.) 

A relief map for tourists showing the topographic forms by skilful use of purple 
and yellow, and containing the information that may be adequately expressed in this 
form. 

FINLAND.—Die Wichtigsten Seefischereien Finnlands. Taf. XIII-XVI, Publi- 
cations de Circonstance (Conseil Permanent International pour l|’Exploration de la 
Mer), Copenhagen, 1906. 

Four maps showing the distribution along the Finnish coast of the herring, 
sprat, smelt, turbot, pike, haddock, salmon, flounder and murzna fisheries. Red 
points show where each variety of fish is caught, and the density of the points marks 
the intensity of the fisheries at the places indicated. 


FRANCE.—Carte Géologique de la France. Par Marcellin Boule. In Conferences 
de Géologie, Masson & Co., Paris, 1904. 

A small map in colours, excellent for general reference, but especially intended 
for students of Prof. Boule’s elementary text-book which it illustrates, the text being 


adapted for preparing students to read intelligently this excellent geological map of 
their own country. 


Russia.—Die Eisenbahnen Russlands. Scale, 1:6,336,000, or 100 statute miles 
toaninch. By Dr. Carl Peucker. Artaria & Co., Vienna, 1906). (Price, K. 1.80, 
M. 1.50.) 

An excellent map showing the railways of Russia in red. The latest extensions 
are given, as that from St. Petersburg through Viatka to the Trans-Siberian railway, 
shortening the distance between St. Petersburg and Vladivostok; also the new line 
from Vologda to Archangelsk. An index makes it easy to find any of the railways. 


Saxony.—K@nigreich Sachsen. Scale, 1:300,000, or 4.73 statute miles to an 
inch. In the series of Woerl’s Reisehandbiicher: ‘‘ Das Kénigreich Sachsen in 
Wort und Bild.” Von Leo Woerl.. Woerl’s Reisebiicherverlag, Leipzig, 1906. 

The map, produced by the map house of Carl Fleming, Glogau, is to be com- 
mended for the clear and excellent manner in which a large amount of detail is pre- 
sented. Every hamlet in the kingdom appears to be given; forest areas are shown, 
as well as railroads, roads, paths, castles, ruins, watering-places, watermills, etc. 
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SERVIA.—Pflanzengeographische Karte Serbiens. Von. Prof. Dr. Lujo Adamo- 
vic. Scale, 1:750,000, or 118.3 statute miles to an inch. Pett. AZit/. No. S$, Gotha, 
1906. 

This is the result of Dr. Adamovic’s long observations and studies of botanical 
distribution in Servia. Six tints and white distinguish the seven vegetation regions 
into which Dr. Adamovic divides the kingdom—the lowlands distributed in the 
valleys of the Save, Danube, and other rivers, the hill regions, the submontane 
(between 500 and 1,200 meters), the montane (chiefly above 1,200 meters), the vor- 
alpine, subalpine, and alpine regions, the last found only on the high mountains of 
Kopanik and Stara Planina, which exceed 2,000 meters. In each of these regionsare 
numerous symbols indicating the most characteristic forms of their vegetation. Four 
zones of vegetation are also distinguished by broken red lines indicating that the plants 
of Servia are included in these four divisions of the botanical territory of central 
Europe. This is a fine specimen of cartographic method in showing the distribution 
of plants; and the accompanying letterpress illustrates very clearly the relations 
between geographical environment and plant development. 


SWEDEN.—Karta_ utvisande Strandnings-och Andra Olyckshandelser Pa 
Kusterna af Sverige Ar 1905. Bidrag Till Sveriges Officiella Statistik. Stockholm, 
1906. 

Shows the position of vessels that were stranded or wrecked on the coasts of 
Sweden in 1905. The nature of the accidents, the extent of property loss, whether 
total or partial, the loss of life if any, and other information are indicated by sym- 
bols. All the Government lights are enclosed in circles showing the extreme distances 
at which the lights are effective in clear weather. ; 


ATLASES. 


ANDREES ALLGEMEINER HANDATLAS.—In 139 Haupt- und 161 Nebenkarten; 
nebst vollstandigem alphabetischem Namenverzeichniss von etwa 240,000 Namen. 
Finfte véllig, neubearbeitete und vermehrte Auflage. (Lieferungen 43-56.) Heraus- 
gegeben von A. Scobel. Velhagen & Klasing, Leipzig, 1906. (Price of complete 
work, M. 28.) 

With this instalment of maps and index the new edition is completed. The 
publishers are to be congratulated upon the excellent results of their latest revision, 
which will be heartily welcomed by students of the best atlases. Among the new 
sheets are Nos. 39-40, which contain four maps of communications and industries in 
central Europe, making one of the best maps relating to economic geography that 
have appeared in a general atlas ; and the political map of Africa, giving the latest 
boundaries, most of the changes being the result of recent delimitations by joint 
surveys. An illustration of the care with which the contours of the sea-floor are 
given is the map of Asia, on which the recent researches of Agassiz and Gardiner in 
the Maldive and Laccadive Archipelagoes are laid down. The northwest sheet of 
South America does not show the Departments of Colombia according to their new 
distribution as fixed last year. The maps of German East Africa, Togo, and 
Kamerun give a striking idea of the progress made in the past few years in the 
geographical surveying of those regions. The new edition will confirm the favour- 
able impression this atlas has always made as one of the most convenient and reli- 
able of atlases, and as especially characterized by good judgment in dividing the 
space among the various regions, fulness and accuracy of information, and good 
taste and the best technical skill in production. 


642 New Maps. 


ATLAS OF THE WoRLD’s COMMERCE.—Compiled from the latest Official Returns 
at the Edinburgh Geographical Institute. Edited by J. G. Bartholomew. (Part 10.) 
George Newnes, London, and Frederick Warne & Co., New York, 1906. (Price, 
25 cents a Part.) 

A double-page plate is given to a. general commercial chart of the Far East from 
Afghanistan to Japan showing railroads, canals, steamer routes, river navigation, 
telegraphs and cables, deep-sea soundings, and the places where British Consuls and 
agents are established. Colours are used to show forests, grass and cultivated lands, 
deserts, high mountain flora, etc. On the reverse are product and industrial maps oi 
China, Japan, Egypt, and West Africa. The other map sheet is a general commer- 
cial chart of Europe and the Near East, with an industrial map of Europe on the 
reverse. Diagrams showing the import and export trade of the United Kingdom 
for Ig05 are given. The dictionary of ‘‘ Commodities of Commerce” is extended 
from ‘‘Slops” to ‘‘ Turpentine.” 


TASCHEN-ATLAS DER SCHWEIZ.—26 kolorierte Karten. Von Emile Wagner. 
(Third edition.) In German and French. H. Kiimmerly & Frey, Bern. No date. 
(Price, fr. 4.) 

A pocket atlas containing a general and a railroad map of Switzerland and maps 
of the cantons on scales of 3 to 10 statute miles to an inch. Most of the maps show 
the mountains with relief effect by the use of light and shade; also roads, paths, 
castles, ruins, watering-places, etc. The maps are excellent specimens of carto- 
graphy; and as the atlas is fitted to the pocket and the maps are on a comparatively 
large scale, the little work is especially convenient for tourists. The plates are pre- 
ceded by text, largely statistical, giving much information concerning the Republic, 
its mountains, and each of the cantons. 


ACCESSIONS TO THE LIBRARY. 


JuLyY-SEPTEMBER, 1906, 


AFRICA. 

d’ALBertis, E, A.—In Africa: Victoria Nyanza e Benadir. Illustrazioni, Tavole 
e 3 Carte Geografiche. Bergamo, Istituto Italiano d’Arti Grafiche. 1906. 4to. 

FAiTLOVITCH, JACQUES.—Notes d’un Voyage chez les Falachas (Juifs d’Abys- 
sinie). Rapport présenté 4 M. le Baron Edmond de Rothschild. Paris, Ernest 
Leroux. 1905. pr., 8vo. [Gift.] 

IRLE, I.—Die Herero. Ein Beitrag zur Landes-, Volks- & Missionskunde. 56 
Illustrationen und 1 Karte. Giitersloh, C. Bertelsmann. 1906. 8vo. 

KEANE, A. H.—The Boer States. Land and People. Withamap. London, 
Methuen & Co. 1900. 16mo. 

Peters, Kari.—Di ndung von Deutsche-Ostafrika. Kolonialpolitische 
Erinnerungen und Betracht Kunstbeilage, Abbild., &c. Berlin, C. U. 
Schwetschke und Sdéhne. 1906. 8vo. 

TROTTER, J. K.—The Niger Sources and the Borders of the New Sierra Leone 
Protectorate, Four illustrations and map. ‘London, Methuen & Co. 1898. 16mo. 
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AMERICA. 


ARTHUR, RICHARD.—Ten Thousand Miles in a Yacht. Round the West Indies 
and up the Amazon, -(Illustrations.) New York, E. P. Dutton & Co. 1906. 8vo, 


Bacon, Epwin M.—Connecticut River and the Valley of the Connecticut. 
Illustrated. New York, G. P. Putnam’s Sons. 1906. 8vo. 


BALCH, WILLIAM RALSTON.—Mines, Miners and Mining Interests of the United 
States in 1882. (Maps, &c.) Philadelphia, Mining Industrial Publishing Bureau. 
1882. 4to. 

ConpRA, GEORGE EVERT.—Geography of Nebraska. [Map and Illustrations. ] 
Lincoln, Neb., University Publishing Co. 1906. 16mo. 


DorsEy, GEORGE A.—Mythology of the Wichita. Collected under the Auspices 
of the Carnegie Institution of Washington. Washington, D. C., Carnegie Institu- 
tion. 1904. 4to. 

Dorsey, GEORGE A.—Traditions of the Arikara. Collected under the Auspices 
of the Carnegie Institution of Washington. Washington, D. C., Carnegie Institu- 
tion. 1904. 4to. 

DorsEY, GEORGE A.—Traditions of the Caddo. Collected under the Auspices 
of the Carnegie Institution of Washington. Washington, D. C., Carnegie Institu- 
tion. 1905. 4to. 


JorDAN, DAvID STARR, AND EVERMANN, BARTON WARREN.—American Food 
and Game Fishes. A Popular Account of all the Species found in America North of 
the Equator, with keys for ready identification, &c. Colored Plates, &c. London, 
Hutchinson & Co. 1902. 4to. 


LAVERY, ADELBERT A.—Geography of Saratoga County, State of New York. 
[With map.] Ballston, [Printed for the Author,] 1905. pr., 8vo. [Gift from the 
Author.| 

McLain, JoHN ScuDDER.—Alaska and the Klondike. Illustrated from Photo- 
graphs. New York, McClure, Phillips & Co. 1905. 8vo. 


[Mexico,]|—ALEGRE, P. FRANCISCO JAVIER.—Opusculos Inéditos Latinos y 
Castellanos del ——. México, F. Diaz de Leon. 1889. 8vo. 


[Mexico. ]|—EsLava, FERNAN GONZALEZ DE.—Coldquios Espirituales y Sacra- 
mentales y Poesias Sagradas. (Escritor del Siglo XVI.) Segunda Edicion, conforme 
4 la primera hecha en México en 1610. La publica, con una Introduccidn, Joaquin 
Garcia Icazbalceta. México, Antigua Libreria. 1877. 8vo. 


[Mexico.]—MENDIETA, FRAY GERONIMO DE.—Historia Eclesiastica Indiana, 
Obra escrita a fines del siglo XVI por——. La publica por primera vez Joaquin 
Garcia Icazbalceta. México, Antigua Libreria. 1870. 8vo. 


[Mexico.]—Moro.inia, Fray ToriBio DE.—Memoriales de. Manuscrito de 
la Coleccién del Seftor Don Joaquin Garcia Icazbalceta. Publicalo por primera vez 
su hijo Luis Garcia Pimentel. Con una lamina, Méjico, en casa del Editor. 1903. 

(Mexico. DE TLAXCALA, MICHOACAN, OAXACA OTRO> LUGARES, 
RELACION DE Los, en el Siglo XVI. Manuscrito de la Coleccién del Sefior Don 
Joaquin Garcia Icazbalceta. Publicalo por primera vez su hijo Luis Garcia Pimen- 
tel. Méjico, en casadel Editor. 1904. 8vo. 
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Pow tes, L. D.—The Land of the Pink Pearl, or Recollections of Life in the 
Bahamas. [Frontispiece and map.] London, Sampson Low, Marston e¢a/. 1888. 
8vo. 

ROUILLARD, EuGENE.—Noms Géographiques de la Province de Québec et des 
Provinces Maritimes empruntés aux langues sauvages. Avec carte... Québec, Ed. 
Marcotte. 1906. 8vo. 


ASIA. 


ABHEDANANDA, SWAMI.—India and Her People. [With Portrait.] New York, 
Vedanta Society. . (1906.) [Gi/¢.] 

CHISHULL, EpMuUNDUs,—Antiquitates Asiaticee Christianam A°ram Antecedentes; 
etc. Plates. Londini, Typis Guil. Bowyer. 1728. folio. 


CLEMENT, ERNEST W.—Christianity in Modern Japan. Map and Illustrations. 
Philadelphia, American Baptist Publication Society. 1905. 8vo. 


GLEADOWE-NEWCOMEN, A. H.—Report on the British Indian Commercial Mis- 
sion to South-Eastern Persia during 1904-1905. [Map.] Calcutta, Gov’t Print. 
1906. Folio. [Gift from the Upper India Chamber of Commerce.] 

HaMILTON, ANGuS.—Afghanistan.- With Map and Illustrations. New York, 
Charles Scribner’s Sons. 1906. 8vo. 


Henry, J. D.—Baku, an eventful history. Illustrations and Map. London, 
Archibald, Constable & Co. [1906.] 8vo. 


Leciére, A.—Etude Géologique et Miniére des Provinces chinoises voisines du 
Tonkin, [12 Plates.] Paris, Vve Ch. Dunod. t1go2. pr., 8vo. (Extrait des 
Annales des Mines, livraisons da’ Octobre et de Novembre 1901.) 


LitTLE, ARCHIBALD.—The Far East. (Maps and Illustrations.) Oxford, The 
Clarendon Press. 1905. 8vo. 


PHILIPPINE ISLANDS, 1493-1898.—Explorations of Early Navigators, etc., as 
related in contemporaneous Books and MSS. Translated from the Originals. 
Edited, etc., by Emma Helen Blair and James Alexander Robertson... With maps, 
etc. Vols. XXXIX-XLI. Cleveland, A. H. Clark Co. 1906. 8vo. 


RicHarp, L.—Géographie de l’Empire de la Chine: Cours Inférieur; Cours 
Supérieur. (Cartes; etc.) Chang-Hai, Imp. de la Mission Catholique a l’Orphelinat 
de T’ou-Sé-Wé. 1905. 2 vols., 16mo. [Gift from the Orphelinat de T’ou-Se- We.| 


Smrrnow, D.—Magnetische Messungen in Sibirien. From Terrestrial Mog- 
netism and Atmospheric Electricity, June, 1906. (Baltimore, Johns Hopkins Press.) 
pr., 8vo. [Gift from the Author.} 


AUSTRALASIA, 


KotzE, STEFAN von.—Aus Papuas Kulturmorgen. Siidsee-Erinnerungen. 
Berlin, 1905, F. Fontane & Co. 16mo. 

OLIVER, WILLIAM DuDLEY.—Crags and Craters. Rambles in the Island of 
Réunion. Illustrations and map. London, Longmans, Green & Co. 1896. 16mo. 

SEARCY, ALFRED.—In Northern Seas. Experiences on the North Coast of 
Australia, as recounted to E. Whitington. Reprinted from ‘‘ The Register” 
(South Australia). and Jilustrations.] Adelaide, W. K..Thomas & Co. 1905. 


pr., 8vo. [Gift from the Author. | 
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BIBLIOGRAPHY. 


BERISTAIN Y SousA, José MARIANO.—Biblioteca Hispano-Americana Seten- 
trional. Segunda Edicién. Publicala el Presbitero Br. Fortino Hipolito Vera. 
Amecameca, Tip. Colegio Catélico. 1883. 3 Tomos. 

ICAZBALCETA, JOAQU{N GARCfA.—Bibliografia Mexicana del Siglo XVI. Parte 
Primera [y unica] 1539-1600. México, Andrade y Morales. 1886. 8vo. 

KIRCHHOFF, ALFRED, UND ULE, WILLI.—Bericht iiber die neuere Literatur zur 
deutschen Landeskunde. Band III (1g02 und 1903). Breslau, Ferdinand Hirt. 
1906. 8vo. 

MEDINA, J. T.—La Imprenta en Bogota (1739-1821). Notas Bibliograficas. 
Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

MepINA, J. T.—La Imprenta en Caracas. (1808-1821.) Notas Bibliograficas. 
Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

Mep1NA, J. T.—La Imprenta en Cartagena de las Indias. (1809-1820.) Notas 
Bibliograficas. Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

MepINA, J. T.—La Imprenta en Guadalajara de México. (1793-1821.) Notas 
Bibliograficas. Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

Mep1na, J. T.—La Imprenta en la Habana. (1707-1810.) Notas Bibliograficas, 
Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

MeEpINA, J. T.—La Imprenta en Mérida de Yucatan. (1813-1821.) Notas 
Bibliograficas. Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

MepINA, J. T.—La Imprenta en Oaxaca. (1720-1820.) Notas Bibliograficas. 
Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

MrpInA, J. T.—Bibliografia de la Imprenta en Santiago de Chile desde sus 
Origenes hasta Febrero de 1817. Santiago de Chile, Impreso en casa del Autor. 
I8g1. 4to. 

MEDINA, J. T.—La Imprenta en Veracruz. (1794-1821.) Notas Bibliograficas. 
Santiago de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

Mep1nA, J. T.—Notas Bibliograficas referentes 4 las Primeras Producciones de 
la Imprenta en algunas ciudades de la América Espaiiola. (1754-1823.) Santiago 
de Chile, Imp. Elzeviriana. 1904. pr., 8vo. 

VAN TYNE, CLAUDE HALSTEAD, AND LELAND, WALDO GIFFORD.—Guide to the 
Archives of the Government of the United States in Washington. Washington, 
Carnegie Institution. 1904. 4to. 


E. ~THQUAKES. 


MILNE, JoHN.—Seismology. With 53 Figures. First Edition. New York 
New Amsterdam Book Co. (1898.) 16mo. 

MONTESSUS DE BALLORE, F. DE.—Les Tremblements de Terre. Géographie 
Séismologique. Préface par A. de Lapparent. 80g cartes et figures, et 3 cartes hors 
texte. Paris, Armand Colin. 1906. 8vo. 

Omort, F.—Note on the San Francisco Earthquake of April 18, 1906. [With 
Plate.] Pudlications of the Earthquake Investigation Committee in Foreign Lan- 
guages, No. 21, Appendix III. Tokyo, 1906. pr., 8vo. [Gift from the Author.] 

Rupo.ru, E.—Katalog der im Jahre 1903 bekannt gewordenen Erdbeben. Mit 
7 Karten. Beitriége zur Geophysik, Zeitschrift fir physikalische Erdkunde, Erganz- 
ungsband III. Leipzig, Wilhelm Engelmann, 1905. pr., 8vo. 
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EvuROPE. 
ALLEN, GRANT, AND WILLIAMSON, GEORGE C.—Cities of Northern Italy. Vol. 
I: Milan; Vol. Il: Verona, Padua, Bologna and Ravenna. Illustrated. Boston, 
L. C. Page & Co. 1906. 8vo. 
Aron, M.—L’Exploitation du Pétrole en Roumanie. [With 3 Plates.] Zxtrait 
des Annales des Mines, livraison d’ Avril 1905. 1905. Paris. Wve Ch. Dunod. 
pr., 8vo. [Gift from the Author.] 


BAILLIE-GROHMAN.—Sport in the Alps, in the Past and Present. An Account 
of the Chase of the Chamois, etc., etc. Illustrations. New York, Charles Scrib- 
ner’s Sons. 1906. 8vo. 

CAMDEN, WILLIAM.—Britannia; or, a Chorographical Description of the Flour- 
ishing Kingdoms of England, Scotland and Ireland. Enlarged...by Richard 
Gough. Maps and other Copper-Plates. London, T. Payne & Son. 1789. 3 vols. 
folio. 

DASENT, ARTHUR IRWIN.—History of St. James’s Square and the Foundation of 
the West End of London. With a glimpse of Whitehall in the Reign of Charles the 
Second. (Illustrations and Maps.) London, Macmillan & Co, 1895. 8vo. 

Davia, Pays des Pyrénées. [Planches.] Paris, Charles Mendel, 
[1905?] 8vo. [Gift from the Author.| 

ForBEs, JAMES D.—Travels through the Alps. New Edition revised and anno- 
tated by W. A. B. Coolidge. Portrait, Maps, &c. London, Adam and Charles 
Black. 1900. 8vo. 

FRASER, JOHN FosteR.—Pictures from the Balkans. With Map,...and 40 
Plates. London et al., Casseli & Co. 1906. 8vo. 

GREAT BRITAIN.—Handbook for Travellers by K. Baedeker. With 22 Maps, 
58 Plans and a Panorama. 6th Edition, revised and augmented. Leipzig, Karl 
Baedeker. 1906. 16mo. 

LatTHaM, R. G.—Ethnology of Europe. London, John Van Voorst. 1852. 
16mo. 

Le BLonp, AuBREY. (Mrs. Matn.)—Cities and Sights of Spain. A Handbook 
for Tourists. Illustrations (and map). London, George Bell & Sons. 1904. 16mo. 

Mit, Hucu Rosert.—The Distribution of Rain over the British Isles during 
the year 1905, as recorded by more’than 4,000 Observers in Great Britain and Ire- 
land, &c., &c. Maps and Illustrations. London, Edward Stanford. 1906. 8vo. 
[Gift from the Author.] 

PHILIPPSON, ALFRED.-—Europa. 2ter Auflage.... Abbild., Karten, Tafeln, &c: 
Leipzig u. Wien, Bibliographisches Institut. 1906. 8vo. (Allgemeine Lénder- 
kunde Series.) 

Rowe, SAMUEL.—A Perambulation of the Antient and Royal Forest of Dart- 
moor and the Venville Precincts, or a Topographical Survey of their Antiquities and 
Scenery. 3'd Edition, Revised..by J. Brooking Rowe. [Illustrated.... Exeter, J. 
G. Commin. 1896. 8vo. 

[Saxony.] Das K6NIGREICH SACHSEN in Wort und Bild. Von Leo Woerl. 
Mit Stadtplanen, Karte und Abbild. Leipzig, Woerl’s Reisebiicherverlag. (1gof..) 
16mo. 

VILLaRI, Luici1.—Fire and Sword in the Caucasus. Illustrated. London, T. 
Fisher Unwin. 1906. 8vo. 
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WorsFOLD, BAsit.—The Valley of Light. Studies with pen and pencil in the 
Vaudois Valleys of Piedmont. [Map and illustrations.] London, Macmillan & Co. 
1899. 8vo. 

GEOGRAPHY AND GEOLOGY. 

BouLe, MARCELLIN.—Conférences de Géologie. (Classes de Seconde A, B, C, D.) 
[Cartes, &c.] Cours Elémentaire d’ histoire naturelle. Paris, Masson et Cie. 1904. 
16mo. 

GEINITZ-RosTocK, EUGEN.—Wesen und Ursache der Eiszeit.: Mit 1 Tafel. 
Sonderabdruck aus Archiv des Vereins der Freunde der Naturgeschichte in Mecklen- 
burg. 59 Jahrgang 1905. Giistrow, Opitz & Co. pr. 8vo. [Gift from the Author. 

GUGENHAN, MAx.—Die Vergletscherung der Erde von Pol zu Pol. Mit 154 
Abbildungen. Berlin, R. Friedlinder & Sohn, 1906. 8vo. [Gift from the Author. | 

PAHDE, ADOLF.—Erdkunde fiir héhere Lehranstalten: III Teil, Mittelstufe, ’ 
zweites Sttick. Abbildungen, &c. Glogau, Carl Fleming, 1906. 8vo. 

Struck, ADoLF.—Makedonische Fahrten. 1: Chalkidike. Abbild., 3 Kartchen 
und Routenkarte. Zur Kunde der Balkanhalbinsel, Heft 4g. Wien und Leipzig, 
A. Hartleben, 1907. 8vo. 


Wacner, H. [Zditor]. Geographisches Jahrbuch. Band XXVIII, 1905. 
Gotha, J. Perthes, 1906. 8vo. 

WoopMan, J. EpMuND.—The following seven -Separates, presented by the 
Author: 

Studies in the Gold-bearing Slates of Nova Scotia. With three Plates. From 
the Proceedings, Boston Society of Natural History, Vol. 28, No. 15, 1899, pr., 8vo; 

Shore Development in the Bras d’Or Lakes. (Plate.) From the American Geolo- 
gist, Vol. XXIV, December, 1899, (Minneapolis.) pr., 8vo; 

Geology of Moose River Gold District, Halifax County, Nova Scotia. (18 
Plates.) From the Proceedings and Transactions, Nova Scotian Institute of Science, 
Vol. XT, Part 1, 1904. (Halifax.) pr., 8vo; 

Nomenclature of the Gold-bearing Metamorphic Series of Nova Scotia. From 
the American Geologist, Vol. XXXIII, June, 1904. (Minneapolis.) pr., 8vo; 

Sediments of the Meguma Series of Nova Scotia. From the American Geologist, 
Vol. XXXIV, July, 1904. Minneapolis. pr., Svo.; 

Distribution of Bedded Leads in relation to Mining Policy. From Proceedings 
and Transactions, Nova Scotian Institute of Science, Vol. XI, Part 2, 1905. Hali- 
fax.) pr., 8vo.; 

Earthquake of March 21, 1904, in Nova Scotia. From Proccedings and Trans- 
actions, Nova Scotian Institute of Science. Vol. XI, Part 2, 1905. Halifax. pr., 8vo. 


Maps AND ATLASES, 


ALABAMA AND GEORGIA, NORTHERN.—Scale 1 inch = 10 miles. Size 21 x 24 
inches. Compiled and engraved at the U. S. Coast Survey Office. [Washington, 
1864 ?] [Giftof Alain C. White, New York.] 

ATLANTIC OCEAN, NorTH, Chart of the. From the Equator to 65° North Lati- 
tude. Published by E. and G. W. Blunt, New York. Additions to 1854. Scale 
140 nautical miles = 1 inch. Size (2 sheets joined) 49 x 37 inches. 

AtLas, [SWITZERLAND]. Atlas de Poche de la Suisse. 26 Cartes en couleurs. 
Dessinées et gravées par Emile Wagner. 3me Edition, revisée et corrigée par I’In- 
stitut H. Kimmerly & Frey, Berne, 1906. 8vo. [Gif¢.] 
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ATLAS, [WorLD].—Andrees Handatlas in 139 Haupt- und 161 Nebenkarten 
5¢ ... Auflage, 1905-6. Herausgegeben von A. Scobel. Lieferungen 37/38-55/56. 
Bielefeld und Leipzig, Velhagen & Klasing. Folio. [Gi/¢?.] 

ATLAS, WoRLD.—Handy World Atlas and Gazetteer. New York, F. Warne & 
Co. (1906). 16mo. 

ATLAS, [WorLpD].—Stanford’s Octavo Atlas of Modern Geography. 50 Col- 
oured Maps aad an Alphabetical List of Names with their Latitude and Longitude. 
London, Edward Stanford, 1906. Folio. 

CANADA, NORTHERN, and Adjacent Portions of Greenland and Alaska. Explora- 
tions in 1904. Scale 75 miles=1 inch. Size 35 x 24 inches. Ottawa, Dep’t of the 
Interior. [Gz/¢,] 

CAPE OF Goop Hope, Geological Map of the Colony of. Sheet z. Published by 

“the Geological Commission, 1906. Geology by A. W. Rogers, E. H. L. Schwarz 
and A. L. Du Toit. Scale 33 miles = 1 inch, Size 27x 21% inches. Cape Town. 
[Gift.] 

[CuILE.] PueRTos DE LAs IsLAs GUAITECAS: Puerto Low; Melinca; Puerto 
Rhone; Puerto Barrientos. Scale 1:20,000, Size 27 x 2134 inches. Valparaiso, Ofi- 
cina Hidrografica, 1go6. [Gi/7.] 

[Cu1Le.] TIERRA DEL FuEGo. Bahia Allen Gardiner, Seno Tekenica. Scale 
1:25,000. Size 184{ x 16inches. Valparaiso, Oficina Hidrografica, 1906. [Gi/¢.] 

[Ecypr.j Giza Mupiria.—Scale 1:10.000. 27 Sheets of the Survey Depart 

“ment Map. Cairo, Survey Dep’t, 1906. [Gift.] 

Ecypt, TopoGRAPHICAL MApP,—Scale 1:50,000. Sheets S. E. No 1-1, S. E. 
Cairo, Survey Dep’t. 1906. [Gi/¢.] 

[IcELAND. Official Survey Map. Twenty-five Sheets (all as yet published.) Scale 
1:50,000. Size (average) of each sheet, 18 x 18 inches. Also special sheets, of 
varying size and scale.] Copenhague, Section Topographique de |’Etat Major Danois. 
1903-1905. [Gi/t.] 

Japan.—Geological Survey Map, Scale 1:200,000. Ten Sheets, each 21% x 16 
inches. Tokyo, Geological Survey. 1886-1905. [Gift.] 

[MONTENEGRO, Principality of. Compiled in the Topographical Division of the 
General War Staff (of Russia). From Surveys made 1860-66 and 1879-81. Addi- 
tional data by P. A. Rovinsky. Scale 1:294,000. Size 20x 24 inches. Russian 
Text. St. Petersburg? 1889. [Gist from John B. Jackson, American Minister to 
Greece and Montenegro, Athens.]| 

[Russia 1n Evropre.] Drie EISENBAHNEN RussLANDs. [Inset maps of St. 
Petersburg and Moscow.] Scale g5 miles=1 inch. 21 x 271%. Wien, Artaria 
& Co. 1906. [Gift.] 

TrroL, Sip-BAYERN UND SALZBURG, nebst den angrenzenden Gebieten. R. 
Leuzinger. Scale 1:500,000. Size 29 x 24 inches. Bern, H. Kiimmerly & Frey. 
[1906?] [Gi/¢.] 

[UniTED SratEs, Parts of.] General Land Office Maps, as follows: Alaska, 
1906; Arizona, 1903; Colorado, 1905; Michigan, 1904; Minnesota, 1905; Nevada, 
1903; New Mexico, 1903; Oklahoma, 1906; Oregon, 1906; Wyoming, 1905. [Vari- 
ous scales and sizes.] Washington, Dep’t of the Interior, General Land Office. 

ViIRGINIA.—Three maps, presented by Alain C. White, New York: 

1. Seat of War in Virginia, published by Wm. Perris, for Excelsior Fire Insurance 
Co., Scale17 miles = 1 inch, Size 27 x 20% inches. New York, 1861; 
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2. Military Map of South-Eastern Virginia. Compiled at the U.S. Coast Sur- 
vey Office. Scale 3% miles = 1inch. Size 29 x 17 inches, [1863?]; 

3. State of Virginia. Compiled from the best authorities and printed at the 
Coast Survey Office. A. D. Bache, Supdt. June, 1864. Scale 14 miles = 1 inch, 
Size 35 x 22% inches. 


VARIOUS. 


AMERIKANISTEN-KONGRESS, INTERNATIONALER.—I4te Tagung, Stuttgart, 1904. 
1teund 2te Halfte, und Ergainzungsband. (Tafela, &c.) Stuttgart, W. Kohlhammer. 
1906. 8vo. 

BIAsUTTI, RENATO,—Situazione e Spazio delle Provincie Antropologiche nel 
Mondo Antico. Firenze, Bernardo Seeber. 1906. pr., 8vo. [Gift from the 
Author.) 

CABEZA DE VACA, ALVAR NONEz.—Relacién de los Naufragios y Comentarios. 
Tomo 2. Coleccién de Libros y Documentos Referentes a la Historia de América, 
Tomo VI, Madrid, Victoriano Suarez. 1906. 8vo. 

CHESTER, ALBERT HUNTINGTON.—Dictionary of the Names of Minerals, includ- 
ing their History and Etymology. 1st Edition. New York, John Wiley & Sons. 
1896. 8vo. 

DENNIS. JAMES S,—Christian Missions and Social Progress. Vol. III. (lllus- 
trations.) New York, Fleming H. Revell Co. 1906. 8vo. [Gift from the 
Author.] 

[ENcycLop@DIA.] Meryers Grosses Konversations-Lexikon. (6te Auflage) 
Band 14, Mittewald-Ohmgeld. [lIllustrated.] Leipzig u. Wien, Bibliographisches 
Institut. 1906. 8vo. 

EXPOSITION COLONIALE DE MARSEILLE 1906: 

1.—Les Colonies Frangaises au début du XXe Siécle. Cinq ans de Progrés. 
(1900-1905). Par Paul Masson [et autres]. 3 Tomes. 

2.—L’Industrie des Péches aux Colonies. Par G, Darboux [et autres]. 3 
Tomes. 

3.—Organisation Sanitaire des Colonies. Par Georges Treille. 

4.—Histoire de l’Expansion Coloniale de la France depuis 1870 jusqu’en 1905. 
Par Paul Gaffarel. 

5.—Voyageurs et Explorateurs Provencaux. Par H. Barré [et autres]. 

6.—Marseille et la Colonisation Frangaise. Essai d’Histoire Coloniale. Par 
Paul Masson. 

7.—Guide Officiel de Exposition Coloniale de Marseille. 

(Cartes, Planches, &c.) Marseille, Barlatier. 1906. g Tomes 4to, 1 Tome 16mo. 


KELTIE, J. Scorr, RENWICK, I. P. A. (Zdttors.)—The Statesman’s Year-Book, 
1906. 43rd year. London, Macmillan & Co. 1906. 8vo. , 


LatHaM, R. G.—Ethnology of the British Colonies and Dependencies. Lon- 
don, John Van Voorst. 1851. 16mo. 


Low, CHARLES RATHBONE.—Maritime Discovery: A History of Nautical Ex- 
ploration from the earliest times. London, Newman & Co. 1881. 2 vols. 8vo. 

Marr, JOHN E.—The Scientific Study of Scenery. Illustrations and diagrams. 
New York, New Amsterdam Book Co. 1900. 1I6mo. 

MISCELLANEA CuRIOSA.—Containing a Collection of some of the Principal 
Phenomena in Nature... Being the Discourses, Read and Delivered to the Royal 
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Society... &c., &c. In 3 volumes: Vol. 1, 3rd Edition, Revised... by W. Der- 
ham, 1726; Vol. 2, 1723; Vol. 3, 2nd Edition, Revised... by W. Derham, 1727. 
[Plates.] London, J. Knapton. 8vo. 

MoRALES, AMBROSIO DE.—Opiusculos Castellanos de . Impresos, etc., 
por el P. Fr, Francisco Valerio Cifuentes. .. Madrid, Benito Cano. 1793. 3 vols., 

gto. 

NANSEN, Friprjor, Zaditor.—The Norwegian North Polar Expedition, 1893- 
1896: Scientific Results, Vol. V. (28 Plates.) Christiania, Jacob Dybwad; London 
et al., Longmans, Green & Co, 1906. 4to. [Gift from the Council of the Fridtjof 
Nansen Fund. 

RussiErR, Henr1.—Le Partage de l’Océanie. [Carte et Illustrations.] Paris, 
Vuibert et Nony. 1905. 8vo. 

SANDLER, CHRISTIAN.—Die Reformation der Kartographie um 1700. Mit 4 
Tabellarischen und Text-Beilagen und 6 Kartentafeln. Miinchen und Berlin, 
R. Oldenbourg. 1905. 4to and folio. [Gift.] 

VELTEN, C.—Praktische Suaheli-Grammatik nebst einem Deutsch-Suaheli Wér- 
terverzeichnis. 2tevermehrte Auflage. Berlin, Wilhelm Baensch. 1905. 16mo. 

ViGNAUD, HENRY.—Sophus Ruge et ses Vues sur Colomb. Zxtrait du Journal 
de la Société des Américanistes de Paris. Nouv. Serie, Tome III, no. 1. (Paris), 
Au Siége de la Société. 1906. pr., 8vo. [Gift from the Author.| 


BOOK NOTICES. 


British Rainfall, 1905. On the Distribution of Rain in Space and Time over 
the British Isles during the Year 1905. By Hugh Robert Mill. Vol. XLV. 
London, 1906. 8vo. Pp. 271. 

The annual volume on British Rainfall, for many years issued by the late 
G. J. Lyons, and now carried on by Dr. H. R. Mill, is well known the world 
over to all geographers. The unique rainfall organization started by Mr. Symons 
continues to carry on its excellent work without Government aid, although the 
results obtained by the 4,000 and more observers are constantly used in all kinds 
of public and private undertakings, lawsuits, and the like. We regret to note 
that “for the last two years the cost of collecting the returns, paying assistants, 
observers in remote localities, rent, stationery, printing, postage and the innumer- 
able minor expenses, has exceeded the income from subscriptions and the sale of 
publications; and so far from there being any surplus available for the re- 
muneration of the Editor, he has been obliged to divert time from a work on 
which he would gladly concentrate the whole, in order to make up the deficit 
and earn his own living.” Dr. Mill’s self-sacrificing devotion to his work on 
British Rainfall deserves and receives world-wide recognition among his col- 
leagues in meteorology. We thoroughly agree with Dr. Mill that “such a state 
of things cannot be accepted as satisfactory,” and we hope that some permanent 
financial basis for the work may soon be established. Part I of the present 
volume contains two original articles, one on Dr. Hellmann’s recent report on 
precipitation in the North German river basins, and the second on the relation 
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of evaporation to other meteorological phenomena. In the second part we note 
the admirable discussion of heavy falls of rain, in their distribution over the 
country and in their relation to cyclonic control, with several maps. The emphasis 
on the cyclonic unit in the compilation of rainfall data is one of Dr. Mill’s im- 
portant annual contributions to meteorology. R. Dec. W. 


Cold Waves and Frost in the United States. By E. B. Garriott, 
U. S. Department of Agriculture, Weather Bureau. Bulletin P. Washington. 
D.C. gto. 1906. Pp. 22. Charts 328. 

A valuable collection of weather maps of selected cold waves and frost 
periods in the United States from 1888 to 1892 inclusive, together with a 
chronological account of historical cold periods. These charts are in a convenient 
form for reference and class-room use and are deserving of careful ‘study. 
No attempt at exhaustive discussion of this large body of material is made 
in the brief chart which accompanies this Bulletin. R. DeC. W. 


Regenkarte von Deutschland. Mit erliuternden Bemerkungen. Im amt- 
-lichen Auftrage bearbeitet von Professor Dr. G. Hellmann. Berlin, 
1905. 4to. 2 pp. and chart. 

Dr. Hellmann has for several years been making a special study of German 
rainfall, and has been issuing a series of special rainfall maps of different pro- 
vinces of Germany. The present chart, with two pages of ‘text, relates to the 
whole country, and will be found of convenient size for use either on the desk 
or in the class-room. The name of the publisher, Reimer of Berlin, is sufh- 
cient guarantee that the chart is in every way of the highest standard. The 
data relate to the period 1893-1902, and are from 3,000 stations. About one- 
half of the stations had complete records for the ten years; in the case of the 
others, reductions to the same period were made. The chart shows the mean 
annual rainfall in twelve shades, and the base-map is purposely encumbered 
as little as possible with rivers and towns. The chart is brief and to the point; 
gives a general summary of the rainfall conditions of the country as a whole, 
with a tabulation of some of the maximum and minimum annual rainfalls 
noted in the various provinces. It would be a great help to teachers and students 
of climatology if rainfall maps as excellent and as easy to handle as the present 
one were available for more countries, R. Dec. W. 


The Climate of Alaska. By Cleveland Abbe, dr. Professional Paper 
No. 45, U.S. Geographical Survey. qto. Washington, D. C., 1906. Pp. 133- 
200. 

For years there has been need of some definite information concerning Alas- 
kan climate. Scraps of climate material have found their way into print; several 
times the contributions have been a good deal more than scraps, but on the whole 
there has been widespread misapprehension regarding the special and very inter- 
esting meteorological conditions of our great northwestern Territory. The inclu- 
sion of a report on The Climate of Alaska in the general report on the physio- 
graphy and geology of Alaska published by the U. S. Geological Survey was 
logical and fitting. The task of reducing the records and putting the results in 
a form suited to general use was entrusted to Dr. Cleveland Abbe, Jr., who both 
by inheritance and training was well fitted to carry out the work satisfactorily. 
His association with Professor Hann, at Vienna some few years ago, naturally 
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and fortunately resulted in Dr. Abbe’s becoming an active advocate of more ra- 
tional and more scientific methods of discussing climatological data in this 
country. 

The present report summarizes the most important results of the observations 
made subsequent to the publication of Dall and Baker’s work in 1879, the ma- 
terial being collected from the manuscript records covering the period 1868 to 
the present time. Obviously, many of the observations at the Alaskan stations 
were in many cases less accurate and less systematic than is expected at sta- 
tions in more thickly-settled territories, with a more effective organization to 
oversee the work, but our author has used great care in correcting and culling 
out his data. He wisely adds: 


(p. 136) it may be stated that the means given are based upon a series of observations of such varying 
lengths from station to station that they should be used only with the greatest caution. 


Alaska is divided into eight climatic provinces which are closely coincident 
with the physical provinces. A clear, concise account of the General Climatology 
of Alaska (written in co-operation by A. H. Brooks and Dr. Abbe) is followed 
by a discussion of the climatic features by provinces, and the general tables. 
A valuable addition to the usual run of climatological tabulations is the series 
of special tables (pp. 177-188), in which the most frequently-recurring values of 
certain climatic elements are discussed for Killisnoo, Sitka, and Coal Harbor. 
A tabulation of rainfall records ends the report. 

Space fails here to give any summary of the main features of Alaskan cli- 
mate as set forth in this publication, but we may note our satisfaction at see- 
ing so much emphasis laid on the relation of the climate to vegetation and to 
man’s interests generally, and at finding Hann’s suggestions followed in so many 
particulars. R. Dec. W. 


Advanced Geography. By Charles F. King. xxv and 288 pp., 687 
Illustrations, Reference Tables, Index and Pronouncing Vocabulary. Charles 
Scribner’s Sons, New York, 1906. 


The criticism of a general and advanced text-book of Geography involves 
a consideration of the content of the science of Geography. It seems necessary 
to forewarn the reader that comparison with other books in the same field is 
regarded as of doubtful value in ascertaining more than the relative worth of 
a new book. It is granted that King’s Advanced Geography is a larger text, 
contains more illustrations, treats subjects more fully than its immediate pre- 
decessors in the field. Every one expects that present-day text-books shall be 
in advance of the older ones. It is pertinent to inquire as to the nearness of ap- 
proach to an ideal this Geography represents. 

King’s insistence on the study of types is certainly commendable, and in this 
respect the book leaves little to be desired. We believe in the type method, 
because it gives opportunity for description that is full enough to arouse enthu- 
siasm in the student. The specialist, writing from the stand point of pure science, 
often wholly misjudges the point of view of the elementary student, looking 
out at the world with interest, and persisting in no effort voluntarily except 
as interest leads. It is said that the master of modern geography, Friedrich 
Ratzel, was early directed into the study of geography through the interest 
awakened by bright landscape descriptions. Even the specialist of to-day is 
forced occasionally to let his beautiful valleys and splendid mountains reflect 
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their glories on the pages of his manuscript. One can be scientific and yet hu- 
man, and while high achievement is sought in the advanced phases of the science, 
it would also be well to commend those scenic aspects which stimulate one’s 
imagination and fire one’s zeal. 

The book contains an unusually large number of illustrations. But if Geo- 
graphy is considered as the relation between the earth and life it would be ap- 
propriate to inquire of each illustration in the text: What geographic relation- 
ship does this express? What response is here exhibited to physical circumstance ? 
Judged by this standard many of the illustrations are superfluous, and merely 
detract from the value of those which are expressive of this fundamental prin- 
ciple of the science. As a picture, an interior view of the British House of 
Lords is interesting enough; but as geography, we regret to see it encumbering 
the text. We can understand why a Swiss village, a raft of logs, and an ocean 
steamer should be represented, but we question the value of a view of the dining 
room of that ocean steamer. We deplore the effort to stand pre-eminent in the 
matter of many illustrations. We look for a return to fewer illustrations. Enough 
good ones are exhibited: it would seem that we have well-nigh reached the 
limit in producing clear, representative views of physical features, industries, 
commerce, etc., in Grammar School Geographies. 

We hope also for the proper expression of isothermal lines. (See Preface 
and pp. 111 and 196, et al.) For the purposes of the Weather Bureau the re- 
duction of barometric and thermometric data to sea-level is essential, but such 
reduction for a climatic chart impairs its usefulness. The theoretical sea-level — 
temperatures of mountain regions are not regarded by plants and animals and 
men—their distribution and activities are controlled by the actual temperatures 
observed at the earth’s surface at actual elevations. Such a map would be com- 
plex, it is true, but its value would be increased proportionately. 

It seems, difficult for authors of geographical texts to get away from some 
of the old and unfortunate conceptions of geography which included so much 
interesting but so thoroughly irrelevant data. For example, are compulsory school 
laws (p. 81) Geography, or are they School Law? Should the fact, related in 
the following way, that a certain city (p. 77) manufactures screws, fine tools, 
files, and heavy machinery, be placed in a Geography or an Encyclopedia? 
There must be characterization, but facts should not be added to a character- 
ization simply because they are facts. The description of the city of Pittsburg 
on p. 94 is almost a model of clear, explanatory description, and might well 
have served as a type in other cases. 

That part of the colour scheme of the physical maps which expresses land 


_ relief is attractive, but the colours representing ocean bottom relief are rather 


unhappy. The deep places on these maps appear.as shoals, the shoals as deeps, 
so accustomed is the eye to the conventional way of expressing increasing depth 
by the darker shades of blue. 

The geographic explorer deserves considerate treatment by the geographic 
author. He is pushing outward the boundaries of knowledge with courage and 
enterprise, and among other things is putting mountains and plains and rivers 
in place of blank spaces on the map. His history is, in part, a history of the evolu- 
tion of the map, and there is no more commendable way of enforcing this truth 
than by expressing the limits of knowledge with conventional symbols. The rigor- 
ous conditions which, until recently, kept explorers waiting outside the Himalayan 
mountain wall, and make our knowledge of Central Asia meagre even to-day, 


is 
ns 
a- 
to 
ns 
a- 
to 
1g 
ng 
nt 
ry 
es 
of 
r. 
i- 

to 
7 
y 
is 
t, 
, 
4 
t 
h 
it 
s 
t 


654 Book Notices. 


can be no better expressed than by the broken drainage lines usually employed. but 
We find in this book, however, that the courses of the Salwen, the Mekong, and Ma 
adjacent systems are drawn in solid lines throughout, as if our information re- fac 
garding these streams were complete. Likewise drawn are the tributaries of ™ 
Lake Tchad, notably the Komadugu River of the Sudan, while the wadies of fie! 
the Sahara are sketched with an unusual degree of boldness. er 

It is not intended to convey the meaning that other texts are not deficient 
in the same respects, or that there is any unusual number of defects in this work. ia 
On the other hand, we emphatically state that the book is one of the most valu- 
able texts that could be found on a grammar-school teacher’s desk. In short, 
it would be quite unfair to regard the above criticisms from any other stand- 
point than that of the fundamental conception of Geography. 

It is a pleasure to say that Mr. King has a descriptive style equalled by few : 
geographic writers, especially in its adaptation to the needs of elementary stu- M 
dents, and for this, and for the clear elucidation of geographic types, the book te: 
constitutes a real and noteworthy contribution to Geography. Like King’s Ele- 
mentary Geography, the book is indespensable to every teacher of the subject. th 

I. B. = 
Das Kénigreich Sachsen in Wort und Bild. Mit Unterstiitzung * 
und unter Mitarbeit zahlreicher Behérden, etc. Herausge- 

geben von Leo Woerl. xv and 558 pp. Plans of the Cities, 240 Illus- 7 

trations, a Map of Saxony and Index. Woerl’s Reisebiicherverlag, Leipzig, 

1906. (Price, M. 4.) T 

The fourth of this series of guide-books, which has achieved well-deserved popu- 
larity in Germany, both among tourists from abroad and the native population. 

Being only 434 by 6 inches in size, the book readily slips into the pocket. It is 
compiled on a rather original plan. It condenses into 26 pages a geographical pe 
description of the kingdom and gives an idea of its trade, industries, communications, fi 
and history. It gives a few pages to each of the leading cities, but prints excellent * 
maps of them and calls attention to all their attractions and amusements. The 2 
peculiarity of the little book is that it takes in hundreds of smaller places, tells what * 
they amount to and what their special interests are, points to roads or by-ways where “ 
a stroll or a drive may be enjoyed, or that may lead to some old castle, church, di 
storied ruin, or picturesque outlook; and there are scores of small pictures, many of ¥ 
them photographic reproductions of these numerous things that are most enjoyable b 
to see if the traveller has sufficient time to go into a little detail in his wanderings. . 
Such a book may be made especially interesting when written about a country like * 
Saxony, where a great deal of interesting history attaches even to some common 8 
objects. This guide-book seems to be peculiarly adapted for automobile, bicycle, or ke 
driving trips through the country. The fine map of the kingdom (in pocket) seems . 
to show every hamlet in Saxony, with the roads leading to it. : 
Studies of the Philippine Tribes.—The latest studies of Philippine tribes t 
are embraced in Vol. II, Parts 2 and 3, of the Ethnological Reports, which contain, ii 
first, a paper by Otto Scheerer on the grammar and vocabulary of the Nabaloi dialect o 
of Benguet, among the mountains of northern Luzon near Lingayen Gulf. The tribe f 
speaking this dialect is the Ibaloi Igorot, and numbers about 15,000 souls. Thedis- , 1 


cussion of the dialect fills nearly 100 pages. This is followed bya short report by 
Edward Y. Miller on the Bataks of Palayan, who number only about 600 persons and 
live among the mountains of that island. They resemble somewhat the Negritos, 
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but seem more like the description of the wild inhabitants of the interior of the 
Malay Peninsula, They have long, kinky hair and thick lips, and some have hairy 
faces and bodies, They are small in stature, but well formed. They do not culti- 
vate the soil except to set out a few edible roots, and in some places they plant small 
fields of rice. The report gives considerable information concerning this little-known 
group. Both reports are illustrated by numerous photographs. 


Les Combattants Francais de la Guerre Américaine, 1778-1783. 
Listes établies d’aprés les documents authentiques déposés aux Archives Nation- 
ales et aux Archives du Ministére de la Guerre. Publi¢es par les soins du Minis- 
tére des Affaires Etrangéres. Senate Document No. 77, 58th Congress, 2d 
Session. 4to. Washington, Imprimerie Nationale, 1905. 


This interesting volume is a reprint of the record published in 1903 by the French 
Ministry of Foreign Affairs, together with an English translation of the preliminary 
text, made by the editor, Col. Ch. Chaillé-Long. 

The lists are in two parts: the first giving the names of the officers and men in 
the French squadrons under d’Estaing, de Grasse, de Guichen, and de Ternay; the 
second those of the land forces under Rochambeau, classified by regiments. An 
alphabetical index closes the work. : 

It is to be noted that the list is incomplete, for the navy as well as for the army, 
many of the documents having disappeared. 


The Physiography of the River Nile and its Basin. By Captain 
H. G. Lyons. 411 pp., 47 Plates, 2 Appendices, and Index. Survey Depart- 
ment, Cairo, 1906. 

Captain Lyons, Director-General of the Survey of Egypt, has in this volume ac- 
complished a most useful geographical work. The Nile has been the subject, for 
fifty years, of much study. The names of leading African explorers, like Junker, 
Schweinfurth, Emin Pasha, Baker, Donaldson-Smith, and others, have been closely 
associated with this study, and the geography of the Nile basin, in its broader fea- 
tures, isnow well known. Since the fall of Omdurman in 1898, especially, a great 
many facts relating to the periodical rise and fall of the river, the quantity of water 
discharged by the Blue and the White Nile, the Atbara and its tributaries of the 
White Nile, and detailed accounts of the utilization of the waters of the Nile, have 
been written. The year 1904 was marked by the exhaustive report of Sir W. Garstin, 
which was soon followed by that of Sir W. Willcocks. | The splendid works of these 
two engineers related to the water supply of Egypt. Captain Lyons is also an en- 
gineer; but he writes from the standpoint of a geographer, a geologist, and a meteoro- 
logist. In a word, the utilitarian treatment of the subject has hitherto received more 
attention than the geographical treatment, although it is admitted that the result of 
geographical study may greatly assist in the practical development of the resources of 
the river basin. What Captain Lyons has now done is to describe the hydrology of 
the Nile in the light of geographical information. His large book is filled with 
information. He has consulted every writer who has contributed valuable data to 
our knowledge of the Nile. He has given his authority for every statement derived 
from sources outside of his own work, and his book is thus a bibliography of the 
literature on this subject. 

He first discusses the Nile basin as a whole, and the general lines of its geology, its 
climate, and its hydrography. He then shows the part that each of the principal 
drainage basins from which the Nile draws its water resources plays in the regimen 
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of the whole river system. It is hoped to learn by these means in which direction 
work may most usefully be done in order to attack the many problems that still await 
solution. 

The book gives a very detailed description of the principal drainage basins, viz.: 
first, the plateau of the equatorial lakes, which has an average altitude of about 
1,300 to 1,500 meters, besides the mountain range of Ruwenzori and the volcanic 
mass of Elgon, which respectively rise about 5,000 and 2,000 meters higher; second, 
the water-shed, about 800-g00 meters above sea-level, which separates the Bahr-el- 
Ghazal basin from those of the Congo and Lake Chad; third, the Abyssinian table- 
land, which is more than 2,000 meters above sea-level; and fourth, the vast tract of 


country, less than 500 meters in altitude, which extends from the upper reaches of Vv 
the Bahr-el-Arab in Kordofan and Gondokoro on the Bahr-el-Jebel to the Mediter- = 
ranean. 
The topics are methodically arranged, and the index makes it easy to refer to all 
places and kinds of information. The book may long be the most complete and best 
source of information on everything that pertains to the geography and geology of 
the Nile basin, In a work so crowded with facts it is impossible to give much of an 
idea in detail of the contents. We will quote, however, this brief paragraph on the 
geology of the southern part of the Nile basin: 
It is a plateau lying some 1,500 meters above sea-level, and composed of gneiss, quartzite, and 
schists. The central portion is occupied by Lake Victoria, while the deep fault-valley in which 
Lakes Albert Edward and Albert lie forms the western portion. Much movement has taken place of 
comparatively recently, and blocks of the plateau have been raised, lowered, or tilted, so that the 
drainage follows the depressions so formed. As yet the rivers have had no time to deposit or erode es 
sufficiently to give a regular grade to their beds, so that marshes arid water-logged depressions O 
still alternate with reaches in which the fall is considerable, and the flow therefore rapid. b 
Numerous tables and maps illustrate especially the meteorology and geology of , 
the different parts of the basin. It is surprising that in a region which has been so ba 
little known as the Egyptian Sudan, Captain Lyons should have been able to bring to 
together such a vast number of statistics and valuable observations. The work is ar 
certain to rank very high as a scientific, geographical treatise. The metric system st 
is employed throughout, with conversion tables for those who are not familiar with w 
it; but it is remarkable that nearly all compilers of conversion tables, including ; 
Captain Lyons, fail to give the equivalent of square kilometers in square miles. at 
American and British geographers who use maps made in continental Europe have Ca 
frequent occasion to convert square kilometers into square miles or vice versa, and so 
often they have vainly appealed to conversion tables to shorten their labours. of 
Praktische Suaheli-Grammatik. Nebst einem Deutsch-Suaheli di 
wérterverzeichniss. Von Prof. Dr. C. Velten. Zweite vermehrte ck 


Auflage, small 8vo, x and 388 pp. Wilhelm Baensch, Berlin, 1905. (Price, 4 
Marks.) 


Ki-Suaheli is the lingua franca in the whole of eastern tropical Africa, and is, 


useful even in large parts of the Congo basin. The enterprises of white men have . 
become so numerous in those regions that acquaintance with the language is increas- , 
ingly important. The result is that Ki-Suaheli is now taught in Europe, and the A 
facilities in Germany and in the Government schools of East Africa for studying it be 
are especially excellent. This grammar and vocabulary are adapted both for school a 
use and for self-instruction. Naturally, the book is intended, above all, to serve ly 


practical needs; and this fact is kept in view in grammar, exercises, and vocabulary. 
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